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REVERENDISSIMO 

ATQVE SERENISSIMO 

PRlNCIPF AC DOMINO, DN, 

MAXIMILIANO> 

/9/CHfDVGI AVSTRIJE, DVCI BVRGVNDIJE, 
Styrias, Cariothix, Caroiolar, &c. Comici Habfpurgi, 
Tyrolis , &c. Ordiois Tcutonici Summo Magi- 
Hro , &c. Domioo & Priocipi fuo 
clcracDtiflimo. 

r^^Cf^^//TER nuncagiturannut^ArchiduxSc- 
>W^^W^ rcn ^ mc > 7^ tuttfitmu Aquilac Tux 
^/^^^ alis.mguad Tjroltm jilpinu fceltcifitme 

incub ant uoxxwva quoddam ctltttualia- 
^rnagno quidcm aufu , (ed cutntu non mtntufe- 
ndo fubmifi. JUa cnim obuta tllud acceptu finu pra- 
?pu recondtdit ,plumufyfuu moUtfitmuab omnipe- 
u tts inturta cauttfitme protexit, eovfypropttia 
ore tenerrimefouity quo&din valentem excreuit 
Ittm^cjuimodb dum Solu pertclttandt ergo, inpate- 
tetberu regtonu anhelat campos, (uuc^fefeltbrat 
7?enti3 y Sereniratem Tuam ftbt pr&fentcrn quanu 
rssrje exoptat : nam Solem EHipticum turbtda 
s?77j>Ur{Ccelanondatur)& (jmhancmeamelucu~ 
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^sf? hrationem velfemifopito cerebro,velmalc liuenti ocu- 
lo adtuerit, tcnebras f$ nebulas fibi ipft accerfct : com- 
ponet omnem tntemperiem Tuae humanitatis rent- 
dens tubar , Tux beneuolentia: lentpme afj)trans 
aura : ojutbiu fretus , pertculofam cfuidem s non tamen 
Phaethontistmpetu.tngredior vtam^ cjuta ita vis 9 ' . 
voluntati Tu£ prompttftmumoremgero,folem^ tta 
habenu coerceo.vt curuata , du tpfum moderor cerut- 
cc>non extenfoadeuertendum proruat collo \ curfumq^ 
fubinde remoror^ ne vertigtnem cauffet 5 xut ditm tm- 
morordtutiiu, eleganttore,s>cnucieattus haud pau- 
lo,vt optnorjuxta me'a4tnSo\c Elliptico promtfto- 
nes>expltcophaleras y omntbus cjutdemfiertdmecupio 
fatis ifcdvtx ffero \ Tibi aut in prtmu ,vtt adejfejem- 
per expeto, tta ft tn opelL hutus tenuttatem oculos con-. 
uerto,multu dtffdo\ fi in ClementiaTuam animum 
conticio.omnta mtbt po!/tceor.H<ccfactt vt rcm digni- 
tMzX\iiLmultomtnoreattentem\*£ fibenefictatmmc- 
fa aTe y vel prtnattm in me> veltn Soc." m nojha publtcc 
collata reputo.vt antmttngratt vtttum effugtam, non 
tatumhancfportulafedmeipfum totumTibi debeoh 
quttum mtbt redditusvidebor y cumaTc officia nojira 
clcmenfitmcaCceptata tntellcxcro. Ingoljiadtj 16. Au- 
gu(lt y i6i/. 

SerenitatisTux 

m 

dcuotifimnsin Cbri(tt % 

Chrijlofhorm Schcincr» 
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L L i p 5 1 N reicutnfcun^defeclum,Amice leclor.apudGrt- 
cos Jigntftcare , auclor in frimu ejfe potesi muttb locnplcttfit- 
mus , Artfioteles 2. Ethtc. e. 0. To </[' mv, inqtitt , pkwn v- 
&f i mofooXrii k i)kei\ptuc ; tqnate autem medtum qniddam esi, tn- 
ter nimiurn & parum. Matbemattci quidem antiqut, vocabulum hoc 
(uu vfibus apt.intes, omnem eam figuram , qujt imperfecltonis ahqntd . 
pra fcferebat, autipfitm potius imperfeclionem ipfius , Ellipfin dice'o.%nt\ 
quo faclum efl, vtptana qtucnn^a circnli curuitate non multum dtfcrc- 
pantia, hocnomtne venirent; vnde Geomctrx,vti apud Archtmedcm* 
jipoffonium tn Contcis, rj* Serenum in Cjtindricis fccltontbus cli v:dere 9 
id pecultariqnafi quodam iure^t , in obtiquam coni totiusfecltonem tran- 
ftulerunt. Sed nos medio incedentes tramite, boc S&lis Meteorum Elli- 
pfi o appeffauimus , ne% generaltfttmo iffo vft fenfu, quo rei cuiufcu^ de- 
feflus denotatnr:ne% prejfo iffo figntficdtucotcnthquovniformistantum 
4 circnlo abfceffus proditur : nommauimus Autem Solarem ,vtperhoc, 
exaltarum Efftpfeoncenfu eximerttur. Eftenim hajcEllipfi*, coni ra- Drfcribi- 
diofi a difco Solit>confpicuo, in conucxam Acmofpharra? fuper- ™ r ft ^ | I,pfi, 
ficicm eiaculacio, & mucua quxdam acqucobliqua eorundcrrL» 
iaceHccbo,!noculum vclaliud pundlum incravaporespofuum, 
refra Cic proten fa. Et qttatenu* qrtidem hacftclio conttexam vaporum 
extremttatem tnfidct, eatenus altitudoeius , longttudincm procerttate^j 
fupcrat : at veto prout reftaclainpunclum aliquodcott ,(eu oculi^feufjte- 
cultattt chartd in obfcuro obtenta, fic tongitudo excedtt attitudinem, tdj^ \ 
insquali pttffn, prout videlicetmagna vetparua Refraciione dtfterenttj 
intertte.vertt. Jj)ti* omnia attenteconftdernnti,hand agre fient obuia^Su* 
ferfictcsenim Sphirica, ( qnalem inextremttate Vaporumconjlttuimus ) 
cyltndrnm conumue oblique penetrans , fecltontmfactt circulo fibitnfcr* J 
fto longiorem,circumfcrtpto breniorem*. qnaicm Atmofthjtra in conuin < 
(otarem,vel hic m tffius conuexitatcm e \psrterei tntro ductt. JVttje qut- 
dem imprcftto,vt phjftce Ioqnamur,poftquamareltqna com fotaru portto- 
ntvherimin profundumvaporumdcuehitur^ita radtorum inftacltone 

3 conft- 




eonfidit,vtbrenioriffiusaxi longioremanteeat , nen verttatefed &ff6 
rentia,conividelicet injtexionc cauffata\ & hanc MttamorphofiiL. 
indigctarousElIipfioi atquedehacanimmeH agere yoriginem , caufZ 
fam,mod*m,effeZlnm iffius,&multa indefendentia indagare. jjhu fro- 
snde Phafis,ficnt ab Effiffi Afoffoniana,Jigura eonformitate non multum 
abludit, oculo tudicc, itaftreliqua interjecontendamus, abea flurimum 
Compara. gbhorret. llla enimvntuerfim traclata , ab omni certa materia fefcauo- 
at«, n €to* eAt * h* c teeleftis regtonis limttes non excedit : iSam mcnsimaginatu,fe- 
mctric{U. cundum naturdiffius exigentiam \cfformat : hanc folares radtj ,& conglo^ 
Upfcot . y atA vd p orum Uuitss mutuo concurfu , natura duce , effingunt ; iffa e8 
flana, hac Sfharicajuferficiei cumconojeclio : iffa dtrecle , hacrejrattt 
vtfttur : iffa fimflex, hac effipfis mixta fottus esl cenjenda: ilU ftabilu ex 
naturafua, hac conttnuis vieiftttudinum varietatsbus obnoxiamanet : iL 
lam obtutus nec variat fitu, ne% transfert loco T hac fecundum (peclanttn 
eculos multiflicatur , nc^ eadem cijpecluialtertus fefe credit\imo in mo- 
mcnt a etdcm oculo fcfe y Proteomutabttior ,transformat\ iffameffingert 
fotes animo vt flacet 5 hane oculis tntucri ntficccto fereno, idj^ manevel 
vejpere , vt fturimum, nonfotes. J£uns ob res, Amice Leclormonendus 
erdsabinitio 9 vtetymologidrationcmferciferes, ne effiffi Afoffoniann 
quarendafruftradefudares ,fedhac Afironomica velOfttcacontcntwefi* 
fes : & vero te futurum omnino conftdo ,fteo quo cgo hac candore frofero 9 
tu receferu animo. 

y^Ab ouo qutdcm huic Phacnomeno affeffstionem indere , animoar- 
riferat : fed quia duo oui afices inter fefunt femfcr difimtles, venter au- 
$emcircumquo%dqua4ifrotefion4intcrambosfrotuberat\contrariuau- 
tem in Solis eontorftone euenit, noluifpeclaculum altifimum> ad humilem 
minusjj connenientem nomenclaturam abucere. 

De cuius affarttione, muttu nune annu fiabitita, teftibus confirma- 
da,mihinon arbitor efjelaborandum\ nam dies diei fubortum eruclat 
verbum,rjr nox noclifub occaJumSoJu jcientiam hanc indicat ; quam ne- 
mo mn addifctt , ntfi qui oculis caret , nemo nonintefftgit , nifi quifpon* 
te furtt : afero ocutos, ejr vtde $ rjr talem huius miracult teftem 
acqutres, qualem tu omnium maxime requiris,cui om- 

tdlecrfruerc. 
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PLAVSVS PVBLICVS 

AVCTORI, 

OB INVENTAM ET ILLVSTRATAM 

Soli» Ellimih datvs. 
f*nq*am Mithmacii eHcr*dalicentiafacrx 9 
\lnlf**mnimi*mf*mitfihi Pemia Solem, 
_ f D*m f*Ubr*m CtrUr*m oc*l*m 9 Pdtrtmfi Dttt 
Okr * Leonino monftrofnmfingit. &iff»m 
Tdm terf*m % nitidum% De*m, tam crine decor**u 
^mn*U*mfrdterrddiosinJrontegdier*m $ 
Nec diddem* t*iit, c*rti d»g»/M% T Uri 
Indmt ixuitum, iufium^autlura doiorem, 
No* minm indigna frofonit Jmagine Lvnamj 
TdmcomftamC<eUcsl % hicformdcxfrefa l»*t*n 
Midicalefiatri ddm*gsteorn*td Leoni. 
*£ud fino» f*d*it Udibrkfingtre Perfdtp 
Er*b*ere omnesin cafUfir*icefieffdi 
Jteginam Regem^/uum tdm tnrftterneter 
Jg*adr*fedes % oerte merito+meliora, viderL 

gualxcuHfrfuit tandem bdt iuiuria, Unge 
Plm tamen in tot*m Babyionfuit imfia Cxlum, 
jj>*£matutinum,f*lchr*m%aflumine Phttb*m 
sTquando vt&tt frofrid exfcriffife figura, 
( £mdfottflmflicim?)Ntlifrofeiittord L*ton 
J}efinxit; r*dxbdc % mimmi%drb*fc*Ucenfm 9 
C*imncefi*8*Sdtjrm % necgd*dca$vmbrk % 
Diciturauricomi certifima Soix Imago : 
Bi faterer,fific Piclorum degregefungm 
Veltret, SoUm doclm fim*Ure C*frejf*m ; 
SedfSiit hoc Baitlon, nec vult errafe videri. 
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£uid Soli & Loto? quatandemeslfabuU.Graeam 
x^ifimuUre Fabam cum tantt lumine difct ? 
Lotos cum tcnebrasnoelurnd afpcxcrtt aU % 
K^itque fuam latt proferpere fenfcrit vmbram, 
iMox quafi vtcinds hytmts> Boream »iues£ 
frduideat % metuttfoliis,patulum^vtrorcm \ 
Contrahitinrugds.&totdplicaturinarcum^ 
Vonec Leucothoes ignefcere purpurd CceU 
Carperity tjr rurfuni radtis fiUribus icla 
Zxpltcat ohfcura contraclos notle capiUas : 
Hac igitur mifcram premit inconftautia Lotok \ 
StdSolimmotoftmptrnitttaurtvsore, 
v^innorum % vices, & tot miracula munds % 
VultuhiUrirofemvidetaternanteiuuentai 
^uffaiStinmaldspertottamJecuUruga, 
Kcceani in frontem potutre irrepere crines : 
Hune tamen ALgy p x v s.patuit ctmpanert Lqr ot 

Hac ego cum turba, qudprimiin limine Cotli 
Subftftens, tanthm Luna difreqdia vidit y 
Huic vni maculds '& cornua credidit igni, 
Et metam.orphofes drmenftruadecrementai . , > 
T^emo altis qttidquam turbarifenfit in aftru, 
Salua^ vifa fuit rejpublica Confule Sole. 
Hinc Itppire olim veldelirare Canopum 
Credtdimus, Solem dum pingtt imagtne LoTr. 
• Sedgrex c Brachmanum faptentior tncubat vni 
Hutc fludio.huk oculos vigiles, huic dedtcat annes» 
ytfoUminrugdsanguJlajrontccaaftnm 
Cernant : attot nudds aluit quondam India turmdt 
Gymnofophtftarum? quot miflia magnm Iarcha. 
Emtftt contra Solcm flatura ?quot ipfts 
yixconecjfum aqutlts, poH ccntumvt forfttananndss 
ln Solis vidcant aliqutd variabilc dtfco. 
ScdmtJcricaLdamaUdum torrcntw arcna» 
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EtpeicJFant vne, ctu grm, sutimprofm Anfcr, 

Vecepti reeliere domum,ftccitfc ma Itgrtds . i* 
Vamnaueremords^gratis^bsbtrtperennt 
Ueclar, quodpltno fundtlat Tantaim auro, 
j>igrsmdtiuftstotitsfinctrnacattrusr.. 
Et quis tandtm ocuits bis nollet credere ? quande 
lpfe Atlds,fleUis tttm vicinipmm ejfet, 
jguifciuit Catli, ex radiis menforibm, vlnds, 
Issrat Pbarbeo nil ejfe rotundim ore. 

Tandem oculus mclior r PuBm%Aquslisjm h & vtkJ 
Jnter Brachmands qutpofit rcgulus ejfe, ■ - < 

X>um totiesfuferes iufirat tam fcdulm orbet, 
Siuehdcexofm mortalia^ftue quodillum 
Jgne ardens meiiore animm ftimulabat adaflra, 
trodfaium reperit Solisnafccntis in orbe, 
j^odbeueJubLoTidepinxitlmagineAtemphsi. 

7{am veluthdcfilis*feconflipu*tibw $ ajrdJ: 
Kocle cubat,ptacide% noui cttm ktct+efhiuit 
K^imucronc cemds,donec nequeruga coarfict 
£xfitcitds frondes : fic Sol cum redditur othf, 
Maoe oouo , rtouic vulcu ptodirerocoodo, 
Sed,quanquamArgolici Clypeiptrftfisor orbeeB^ 
Tunc tamen Aufonium mauuit A ocile vidcrs: 
Ouaie oiim ccelo dicttnt fluxijfc a Jguiritet. 
SsutdquaieJibiSoiflnxttinatbcreScutum, : { -, 
i^t^/uihocvoiuitjpecuittmciarejcerevultmj, 
SiuesUudViuitemereabieccre iecundo. 
Sitamen hoeSaiiis obtrufttRoma fcrendum y 
Piurad Mamursmprimireferentiafirmam 
\^iddtdit\hoc SoLispulchrum & mirabile Sc VT VJtf 
Jgssp vuitu accifiet, quibus amflcxabtturvinis, 
Cui coeii curaesl, fuichroa\in Soic laborat l 
guodtu Mamurio meiior Scheinere, fagaci 
Bnmum ocuiovifum , tam doftis dcni%chartsi> 
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tmgi,vt}*e*Ufvixidmformefimextet. v ' 

HincpluresSdlios A ocilc hoe fenepdrdtos 

KjtJpicUe, non Memurium de more cdnentes, 

T % dotlorum ibis pofthdoScMWExEper ord. 

Bt nififdUdces ddnt vdnd ordculd Mufie, < 

VKAH^mtrdkdv,&coy1ideni%fdfies 

Ifidtibi dppUufu communi/nddgopardbit. 
« ImflU. I. NdmfrvelutTjrio duouddm? Strdtopdupcrin dgre 
' Primm db Eoo reducem quid gnrgite fhdbum 

^JPexittdigitofyiubdrmonftrduitdmicumi 

Imperiumin Pdtridm, & provifoSolecorondm 

^Accepitiftctunonvifdpriofibmdnnie .<.: \ 

InmediodumdemonftrdemirdculdSole, 

Regnnm inter dotJne peterie fperdrecdthedrss ; 

guodtibi SoUripdfam portenditur Ovo : 
rt lutarck. j^ Am q Uoe l Catlo * turdUt cfcidiffepoct*, 
J.?*'*' Polluce 1 & geminoplcnum PoHucisyddMds i 

Reiicimm nug4s % quas tantum Grdridcredtt. 

Tucumprimdddrcsdocliscbnuiuidmenfts % 

FercuUpdtriciopromittensdigndpdUto, 

SudlicdpifticeendmbonmhofpcsdbOiof - 

IndubiocB>a;uidfisJupremdddMzhddturm 9 

guitotum primo Solem proponis in O uo. 

£z Voto Ptiltco ... . 

Accincbac, *' > 

■ 

r • 

/ 

terudrdm lendnrn , Auftrucus, &c. 
. V.l. D. S. M. A. S.&c. 
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PRiENOSCEND A. 

CAPVT PRIMVM. 

O Li3 parsvift,apparec circulus plaous. pcrz^.Optic. 
Huius parcis excrtmicas vifa ,tft ptriphtria circu- 

culi. penj. Optie. Eucl. 

PcrHanc excremicaccm a&um plarium f raek cora munem 

cum fole fe&ionem, ctrculum. pen.Theodof. Sphatricorum. 

Abhuiuscirculi pcripHcfif, fingufa puodainocoIumcoHucentiaadvnft 
punctum,proccdentradiis re<5t»s; peri.2.Vitcll.idcoCjuein fupcrfkic eonica 
cruot pcr z. dcf. Eucl. io crpr. flc r. dcf. priinamquc prop. Apollon. in Conic* 
fcct.l.i. Figura autcm fub bac fuperfkie & circulo folaricom- 
prebeo fa,eric conus S olis radiofus ,fiue conus Solaris: Cuius vcrtex 
tn oculo, bafrsin Sole,radi>in mcdio y axis,radius qui a centrobafis in vcrticcm 
protenfus» 

Q^ja crgo, vtper 6*£. Vitellr 1. 4. & 2}. Eocl. in Optjconflat^axisconi fo- 
brisadangalosrcdosiofiHitbau'; idcircorcduscft conus j.pcrdeko\ ApoHo- 
nj.l.i. 

PJanum igiturperaxem diclum ,tccentrom terrat traiedum r tranft>iteri- 
amZ nith; pers. prop. Ln. Eucl.cumredaaccntreterrarperoculum tranf- 
rauTa ficrcrticalis Iraca: planum igiturboc cftverticale. 

Huius plaoi communis cum circulo Solari ftctio, cfl linca rc&a; pcra. 
prop.l.n. EocLcirculicj; Solarisdiametrus;pef dcf.ty.Li.EucI.fetas eundcmbi- 
firram ad fummam & imam abftdem. Voctcurautcm planuro haocfo- 
ftionem faciens, planum alcicudinis primarium*: fe&ioautem r 
diametrus-akicudinis, vcUlcicudoSolis primaria.. 

Planum hocadckcu)umrbiaremeftre£tum..perprop. 18. 1. nvEucI. 

Pianum peraxcm coni fol«ns r reCtum ad planum altudinis primariu,facfr 
communem cum cifculoSoiari fc&ionem, lineam ftdam eidcm plano pri- 
marioad rt<3os,pcr 3.61]?. prop.l. 11. Eud. idcocjue & altltudioisdiamctro 
ad rt ftosill ccowocircuJi Solaris^cr dcf.3. Lih £ucl. Vocetur auum ulis Uaeav 

B 2. dia- 



* RETRACTIONES 
diametruslongitadiais, fiucloogicudoSolfsprimaria-,: planani 

autcm ipfam facicns, appclletur planum loogicudiois pn mnrmro. 

Iam (i altitudini foiartperfingulalongltudinispun&a, a&xfiQtparallcI*, 
pcrqueillasck verticem coni folarisplanadudh cogitentur; appellabuntur ipfa. 
plaoaakicudiaisfccuodaria: ipfriutemparaJlcl*, AlcicudioisSolu 
fccuodan*. 

Plaoaloogicudiaisfecuadariaeruacillai qu* perparallelas 
loogicudioi liacas & vcrriccaacoaicraafibuac; parallola: vero, 
loagicudiaes Solis fecuadarisc. 

Plaoa vcrcicalia per fiogula loogicudinis feu priroariae fiuo 
fecuadari*puo£acradu&a,pr*cerceacrurafolaris circuli, vo- 
ceocurpIaQar<jQaaduoa alcicudiaem.Confidcra Schcmaadieaum. A 

BCD cftSolis appicensportio.percuius pertmetruma&aplaoiticsEFGH, 
facitcircutum ABC 01, acuiuspun£c>s(iugulis A, B, C<k D iliisq le inter- 
mediis proiecli radiiio oculum V, funt in fuperficie radiofa conica VABCD, 
cju* c um bafi A B C D> efficit conum folarem ABCD V, cuius vertcx punftu 

• .-.riimO -Wiiaic 




V in oculo, bifis A B C D, in Solecirculus . rcliq u i rtdij a (ingufis bafcot pun- 
cVsin vcrticemcmifli, vt AV, IV, CV, &c.indiap*anointcrSolem&ocu- 
lum interic&o ; axtsconi eftradiusl V,rc6cus adbafim, vnde & conus totus 
recfcuscft: pcr cuius axem VI, Sc centrum tcrrs traieftum planum VKL, 
defignatin bafi per fcttioncm BD fibi baficj iccoramuncm, So!ii altrtudinem 
vi*ibiIc,BD. ac vcro planu VMN,id planu iltiuidiuisV K L pcr axcm coni V l, 

rc&um, 
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CVE L E $T E S. 

Te&um,facitin bafi fe&tonem AC, longitudinc' Solti vffi. Diciturq; pftnam V 
M N, longitudims primarium ; V K L , planum akitudinis primanum. Reft- 
qua vcro plana pcr re&ai altitudini & longitudini parallelas , quales fiint OP5C 
QR., longitudini ; O S Gc T R. Altttudini, perque verticem coni folaris V tra- 
ducta, vocamur plana vel Altitudinis veJ Longitudinis (ecundaria. Tandem 
vcrticalia per finguli pdnfta Longitudinis A C traicfta, fint plana fecundum 
tltitudtnero. 

Lineam verb AC, Longitudinem Soks apello, non Lautudtncra , quia 



lara fioculus&Sol vifusincodem fintdiaphano, radij ad oculum perttn- f 3, 
f cntdirecHijfivcro io aliopcrfpicuo verfeturSol,inalioocuIus,recipietts ra- 
•dicn fbiavria coni rcfrado$,fietque refra&io lm duorum diaphanorum confinio, 
<juod appellatur ab Opticit fupcrficiesrcfringens;radiutautemiSolcto 
fuperficicm rcfringcntcm allapfm , radius incidtnciar, vci iocidt nsr^ 
pun&um radio tncidcntise & mperficiei refringcnricomtriune, pun6tti(nji 
rcfradlionis; abhocpun^oadoculum delatusincidcrrsradius, vocacut* 
rcfra&USj linealpundo refradionis fupcr fuperficiem refringentem par- 
pcndicularitcrcxcitata.dicicurpcrpcndicularisadquam vclaquafic V ii*r t nL 
refraftio^ C«rn verd in noftro oropofito ^ '« 
vaporararcgio,*errathomoc«b^ Atraofphsnu ffijjf^ 

vidcbitur iodigetanda* & fic Ijnca accn tro tcrrarpc? punafi refraaionis emif uk. it. 
fa, erit ea, dc qua agimus, perpendicularis. Vide fubieaum fchema, tn quo 1 
AAC Sot.mfctitJpuaais A.B^C.wdiosAD.B^IcCF.inAtmofpb». 
ramDEF, 



\> i ;:i r» 



tricam in ccn- 
trocomuniG» 
vocantuiq; ij 
cadij, lincann- 
ctdcntiar: pun- 
aavcrbD, £> 
&F inconue- 
aa vaporu fu- 
pcrficie rccc- 
pta,pun&a rc- 
fraaionum: a 
quibus puftis 
porre&xiao* 
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rulum H, llne* rett* D H, E M, F H, rocantur rcfrafii racfy* :" ex G autem ra- ' 
poromatque terrar centro, emiifr rcc~tx G D, GE, & GF ad refraclionura 
pun&a.D, E8cF dicuntur pcrpcndicularcs, adqutsvcla quibtisrcfradiofit. 
At rero fupcrficies D E F D, eft rcfringcns vcl refra&oria ; ficut & diaphanum 
D H , a vaporibiu ad oculum vfquc , eft corpus rcfra&iuum r & fubic&um U- 
nea?rcfrat*ta\ 

Superficics inqua linca incidcnti* AD,&rcfrac*h D H incft,appcllatuc 
fupcrficicsiiucptanumR.efradioma. VideDcfinit.Vitcll.adlibr.iOi 

Angulus ADI, in pundo incidcntix feu rcfra&ionis D , a lincaincidcri*- 
tixA D, & pcrpendkulari GDI protra&a ex Din I, eftangulusincidentia?, 
vocatur ab aliis inclinatio linear A D fuperfupcrficiem D F. AnguJus qucm 1n 
noa rcfra<5tionis D H, & linea iocidcntia? A D, cx D vcifus Hprotra&a factrct> 
erTct angulus refra&ionis. 

AngulusHDG dicitur angulusrefra&us, &cootinetuf alinca refradU 
& perpendiculari GH. Ex quo diltgentcr eft.animaducrtendum.aliudcfle 
angulu refra&ionis^aliud angulum Rcfradum. Sunt cnimambo anguli ira- 
dioincidcnte protra&o &a perpendiculari comprehenfi, partcs, quarum v'- 
trauis altcriusad angulum di&um fiuc incidcnti* cft complcmcntum. vtconfi^ 
dcrantipatcr. 

PROTHEOIE M A T . ] 

C A P v T IL ;;;; 

S Nquauis fupcrflcicrefra&ionis, occeffariofacent,pur> 

g| ttum radians fiucvifibiJc,- punclum rcfraclionis; pun- 

s$ fium oculi a quo & io quo fic vifio ? & linea pcrpendicu- 

larisapun&orefraclionisfuperfuperficicm rtfnngccemdudla. 
Eft Vitcllionisrl. 10. thcor. i. Vidc Solcm Ellipticum pag.17. in rcfponfionc. 
£x hoctaoquam rundamentofacile dcducutur&fubfumuoturfequentiapro- 
thcoremata noftro propofitoaccommoda. 

Planumrefrattionis SobnsquaquaucrfusproteTura,necef- 
fario cadit iaeentrura tcrrac. Quia cadit in ccntrum AtmofpHxravquod 
cftcentrumterrarpernum.ij.cap.i. Quodporroc/ntrum Atmolpharra: per- 
nadatidcmplanum,indcliquet,quialineam pcipcndicularem occupat, per* 
protheoroma ; h* c autem Atmofphifra? ccntrum in fc habct r 8c Atmofphawa ^ 
ccrrareftconcentrica. VideSolcmEllipricum.pag 15. & alibi. 

Planum rcfra&ionis Solaris vt antc produ&um, ncceffario 

cadic in coni Solaris vcrcictna. Quiais cocxiftit paofto oculi quo vifi» 

pcrfc- 
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perfeitorjtrgo fi peri. protheor. planam rcfra &ioois in ilJad puo&um cadic, 

eaditctiaminconiSolarisapicem. Q^oderatprobandurr. 

PlanurorcfradionisSolans.acccflariocadiriDradiiimin. 
cidenci* a punflo vifi bili manjcc : quia cadit in pundtum vifibilc4c re- 
fra&tonis, qu* funt radtj incidentis cxtrefnfcatcs* Eftautem radiasvtrc&a 
linca, qua? tota iacet in eo pl*oo, j o quo fua extrema habet. 

Planum refira&ionis Solarts,nccclferio cadic inlineam re. 

fra&ionis, QuU cadit tn pun&umrefra&ionisJcocuii; qux lioeaoi rcfra- 
&iooisclaudunt. 

Piaauo» rcfradionisSolaris, neccflariocadicinlincam ver- 
ticale,& confequeoccrZenicb &Nadir.quia caditiocentrum terrar pcr 
^rotheor. 2. & pundum vifionu, per t. haecautem in linea verticali iaccn t> quia 
ccentroterrsr per oculum in t celum protcnfa rec"ta, cft vcrticalis. Igttur & pla- 
aum refradtonis, peri.prop.l. n.Eucl. 

Ergoaprimoadyltimu, Orone & folu rcfraftioois folarisplanu, 

tftplanamaJiquodvcrCKalc. EoquodinomiiirefcaaionisSolarispla- 
nojnccefTarioincfle debeat, linca perpicJicularispcr centru terrr traicda, & Ii- 
nea vcrticalis acentro tcrrarperoculu in Zenitbf athss duseltnca? Gmulrepcriri 
poflun t io Solo pfano aliquo verticali : Et vbicanque planum aliquod vcrticalc 
pcr Solem traiicitur, in iIloha?du*Iinc* inueniuntar: Ergoomne & So- 
lumrcxraaiooisSoiarisplanum.eft planum aliquod vercicalo. 
VndccumiorMiUo plano Longitudinis( Solc citri Zenith pofito) fimuleii- 
ftattamverticaIisquamperpeodicularisIioea,nullumLongiCudinispla. 
aum, cft pianum refrattionis. 

Sic, nullum planum fccundarium alcitudinis, Solc exrr&* 
borizoncem pofico, eft planum rcfra&ionis. 

SioSoIum planum Alcittjdioispriraarium.fcropcr & vbiq; 
•ft planum rcfraclionis. 

Sio plana omnia fccundum A Icicudincm , Sole vbicunquo 
•xiftence, fcroper fuocplanarefra&ionis. 

Siovnumplanum Longicudinis,Sdc in Zcnich pofico, efV 
planum rcfraclionis. 

Sicomne planu Alcicudinis (ccundariam Solisccncro in bo- 
rizonce ftacuco, cft planuro rcfraclionis. 

OmniacV lingula fingulatim demonftro. Vbt prius fcmel profcmpcr 
«onco , qaau^j Cooi Soiaris mcauoacm facio H ilium qaidcm cx partc 

rai 
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rei vt plurimum efle refra&um ; parum tamen intereiTe vtro modo conripiarar 
nunc i donec dc Kefra&ionibus in pofterioribus agatur. Hoc enim pracfentcra 
adremnon facit» & ex matcna fubic&a facilccolligitur, dequo cono fcrmo 
habcatur. 

NVLLVM PLANVM LONGITVDL 

NIS SOLE TOTO EXTRA ZENITH 
pofito cft planom Rcfradlionis Solaris. 

CAPVT III. 

ViAorawe planum refrafHoniscflpIanGverticale,per prothcor.y.c.l.* 
Atqui nullu planum Longitudinis in fadb hy pothcfi, eft planum vcr- 
ticale. Ergonullum Longitudinis fcdplanum rvefradienir. Minor 
probatur-LongitudoSolis eft rcfta. ad planum Altitudinis primariu,pcr n.p.c.r. 
Hongitudines fecundirix funt Solis longitudini parallclx, pcrnum. n. cap. i. 
ergo etiam redx ad planum alitudinis primarium, pcr 3. 1. 1 1. EucL Ergo pla- 
na per longitudincs hafccomncs&vcrticern coni Solarisa&a,re<5tafunt ad pla- 
num primarium Altitudinii. pcr iS. I. n. Eucl. Scftio ergoipforum commu- 
nis, cum fit lin ca refta pcr apicem «eni Solaris acta, rec"ta cfi ad planum A Iti tu- 
dinisprimarium, pcr 10. 1. n. Rc&acrgo etiamcft adlineam vcrticalem per 
def. 3. 1. 11. Atqui pcr verticalem lineam Altitudinis planum primarium tranli t. 
per def. 6. & 7. cap.i. & Solc toto extra Zcnith pofito,ipfa tota cfl extra conuro- 
Solarem, Solumque ipfius apiccm participat ; omnia vcr6 longitucHnis pfana, 
totum conum Solarcm fecundum longitudinem fecant ; igjrur per 1. 1. 1 1. Eucb 
impoflibilecft, vt vcrticalis tinea fit in vllolongitBdinisplano, Soletotoextrav 
Zcnith pofito.Igitur nullum planum Longitudinis, cVc. cft planum Hefra&io- 
nis t . Quoderatoftendendurn. 

'Et In appofittifchemate, AcftZe- 

nith,BCD,Sol extra Zcnith, cuiut 
AltitudoprimariaBD,AltitudimY 
primariu planuA£DF,tranficnsp 
Gccntrum oculi, cpfimuleftapc* 
coniSoIaris.&perZenith A, vndc 
A G F cft linea verticalis. Longi- 
tudo Solis primaria cft C H, fccans 
primariam Altitudinem incentro 
Solis Iad angulosC I B, C I D,&cv 
re&os. LongitudoSoIisfecunda- 
riaeftKL.fecans Alcitudinem pri- 
mariam in M ad rc&os , K M C, 
aUU-D 1 co quod Longitudini pri- 
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prifflarisCHsquifliftct* VndepIariaCHNO,cVKLNO,pcr hafce Lon- 
gitudincs C H & K L, apiccmque G Solaris coni a cla,funt rcfta ad planum Al- 
titudinis primarium A D, facicntia cum codem fcdiones communcs,lineas 
IG& MG; intcr conum Solarcm comprchenfaf ; intcr fc vero mutuara 
fe&ionem N 0,quxfit reda ad planum AE DF,in pundo Cideoquc rca» 
ctiam ad vcrtrcalcm G A ; qu* cum tota fitextra conum Solarem ad G actt- 
minatum, tota etiam eft extra plana Logitudinum. Vnde patet, nulla Lengi- 
tudinum folat ium plana,poflc cfle in tah Solis fuu,plana vcrticalia,&c. id quod 
trat demonftrandum, 

NVLLVM PLANVM ALTITVDINIS 

SECVNDARIVM, SOLE TOTO EXTRA 
borizonterD pofico, cft plaoum rcfra&ionis* 

C A P V T IV. 

QVi A nullum tale planum>cfl planum verticalcrcumomniumplanorura 
venicalium communis fc&ioiit linca verticalis;, per vcrticem coni folaris 
& ccritrum oculi rraduc"ta, at vero planorum fccundariorum Altitudinis, 
communisfcclio ndn eftlinca verticalis; igitur plana Altitudinis fccundaria, 
non fun t plana vertiealia. ScCtioncm autcm lllorum communcm non iflc>vci>- 
ttcalcm lincam,ficdcmonftrc^ 

- 

Linea per verticem coni folaris ad planum longitudinis primarinm rc&a,,. 
eft fccYio communis iftorum planorum , per 19. 1, 11. Eucl. idccquc parallela al- 
tieudini, pcr 6. L 11. & idco ad rccios axi coni lolaris, pcr 29. 1. 1. Eud. At vei cV 
axisconifolaris,Soletoto fuprahorizontem cleuato, cxiftit linc* vcrticaliad 
angulos ©bliquos \ quia quantitas illiusanguli , cft arcus inter centrum circuli 
Sobns & Zenith interccptus, qui minor cft , quam arcus intcr Zenith & hori- 
zontt m, cum Sol fupra ipfu tn ponatur , minor efl crgo quam $ o. Ergo altitu- 
toSolis aliunde cognita, fubdu&a a po; dabit in reliduo indinationem axis 
ad verticalem lineam: cuius complementum ad po.dabit indinationem co- 
rr.unis planotum Altitudinisfecundariorum feAionis,ad lineam verticalem.i- 
gituripfa Hnea vcrticalis non efl; igiturin centrum tcrrjc noncadit,igituril!a 
aon(unt plana vcrticalia, cum horum oninium communu fcfno fn hnca vcr- 

ticahs. Igitur plana Altitudinis fccundaria , non font plana BLcfra* 
£feioflum,Solctotoextra hor zontem pofito. id quod crat- 

dcmooflfandum.. 
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SOLVM PLANVM ALTIT VDINIS 

FRIM ARI VM, E8T SEMPER ET VBL 
que plaoum refra&ioors. 

C A P V T V. 

QVtacum in ipforfemper cxiftat centrum Solis,&terr«, vcrtexitera Coni 
SoIaris&Zenith.patct inipfo eflc.pariter pun&um refra&ionis ftuein- 
cidcntia?, Solc vbicunque tandem conftituto,per ea quc dtximus cap. 2. in pro- 
theorematis.-adcoqucin ipfo verlari tamlineam verticalem,quam perpendicu- 
Iarcm,incidentia; atque rcfra&am; & Gc f«mpcr.& vbiquc mancrc planum R.e- 
f ra&ionisSolaris ; id quod erat oftcndendum. 

PLANA SECVNDVM ALTITVDINEM, 

SOLE VBICVNQVE POSITO, SEMPER 

fiioc plaoa refra&ioois. 

C A P V T V L 

f \ Via vbicunquc fitSol , fcmper per aliquod ipftus pun&um cp extra altitu- 
V£ dinem primariamiac<at,&perZcnith, terrarque autoculicentrum tra- 
duct potcft planum, per z.Lit. Eucl. cumtriataliapunccaconftituantvnutn 
trigonum,perpoftal.i.l. i.&def. n. Qaodlibet ergotaleplanum eft planurn 
fecundum altitudincm, per,pra?nofc. U. c. i. & pianum verticale.per idcm prar- 
nofc. & confcqucntcr planum rcfra&ionis, per protheor. 7. cap. 1. Qupd crat 
oftcndendum. Ex hocconftat, Solisccntroin Z nithconftituto, prartcrpla- 
num Altitudinis, & Longitudinis primarium; rcliqua omnijpcrcentrum So- 
hstradu&a, efTe plana fccundum Altitudinem. 

SOLARIS CIRCVLI CENTRO IN ZE- 

NITH LOCATO, INTER OMNIA LON- 
gicudioum plana, id voicumquodeftprima* 
rium Longicudinis,e(l planum Rc- 
fradioois. 

C A P V T VII 

QViaprimariumLongttudinif pUnum intcr omniaplana longitudinum 
SoIariu.vnicumefLquod percentrum Solariscirculiagitur,iuxtaprxno- 
fccndum 9. cap. 1. cxtcra vcro Longitudinum plana fccundaria funt omnia 

huic 

Digitized by Googl 



COELBSTES. p 

huie parallcla, per alia Solis pnnda tradu&a, per pr*nofcendntn n^cap. r. 
CcntroigUurSolariscircuNftatutoinZenith, tfanfibit longitudinisprimariu 
planumZenith, tranfitvero & vcrticcm coni Solaris, igitur & centrum terrat 
toramque lineam verticalem, per i. L n. EucL ighur ipfum eft pianum vcrtica- 
le: Ergo&Rcfradionis, perprotheor. 7. cap. 2- Solarisigiturcirculiccnt.ro 
in Zcnith locato, inter pm nia, &c. id cjuod erat dcmonftrandnra. 

SOLARIS CIRCVLI CENTRO IN ZE- 

NITH LOCATO, INTER GMNIA AL- 
tkudioisplana, id voumquod eft primarium 
Akicudinis>cftplanum Rcfra&ioms. 

GAFVT V UL 

QVia faundaria Altitudinis pfana, non funt verticalia in hoccaju,per prav 
nofccndum io.cap#i. Primarium autera eft venicalc&rcfradionisj pcr 
prothcor. 7. cap. 2. Ulud ergo folum ,in hoc cafo, intcr Airitudinum piana tri- 
umphar. Quod crat oftendcndum. 

SOLARIS CIRCVLI CENTRO EXTKA, 

ALIO VERO IPSIVS PVNCTO QVOVI9 IN 
Zcnith pofiro, inccrorania Longicudinum fccunda- 
riarum plana, vnum folura fccundarium, 
cft planuro Refraclionif*. 

G A P V T IX. 

QVia per punftum illud folare, rjuod cft in Zentth, vnieatantum IineaV 
Longitudini primariar parallela, cVperillam planum Longitudinisfecun* 
dariumtraducipoteft, pcr prarnofcendum n.cap. 1. quodcum perZcnithfo- 
!um tranfear^cnt vcrticaic folum,idcocjuc planuro Rctracjtionij. Id cpod erat 
oftcndcndum. 

OMNE PLANVM ALTITVDINIS, DVM 

SOLARIS CIRGVLI CENTRVM IN HO. 
rizoncccxiftiti eft planum Rcfra&ionis. 

C A P V T X. 
Via Sokris circuli ccntrum in horizonte ftatutum,diftataZcnitKqua- 



Q 
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drante circuli, vt communis omniu Artronomoru h ihet,& expenemia quoti- 
dianacomprobat: ergo vcrtfcalis linca adaxem coni folarisin eiufdc vcrticccfl 
recta,per thcor.i.Clauij, adprop.27.1. 3. Eucl. inclcrruntis, & alias frptus: 
fcd cV altitudo Solis pri maria ad axem coni folaris eft rc<5ta, pcr 1 9* 1. 1 1. Eucl. & 
tam haec quam verticalis linea cft incodemprimario Altitudinisplano, cum 
ipfum fit planum vcrticalc , & Ahitudo Solis communis cius cum circulo folari 
fecfto: igitur Aicitudo Solis primaria& linea vercicatisjfunciiuerfcpiralle^ ; 
pc128.L1.Eucl. Igicur alcicudmesfccundarix, cum liiitparalleUealcitudini pri- 
marir,perprafnofc. 10. c. 1. eruntetiam paraliche adltneara verticalem, pcr 7. 
1. u.Eucl. Etquiaprimaria Alcicudo rc<5ta cft ad primarium pianum Longitu- 
dinis, quodprimarium Altitudinisplanum rcftum fitad planum Longicudi- 
nisprimarium, perprxnof.9. cap.i. & CirculusSolarisadidemLongitudinis 
planumfic rccljs, pcri8. l. iC (ecent in fuper fef« Circulus foUris & planum 
Aicitudinis pqmtrium in Altiiudinc Solispricnaria; cruntadidem Loogitu- 
dinis primuium planum.omnesaJcitudincsfecundariarreifte, per 8.1. 11. Euch 
Ad idem igitur recla eric linea vcrcicalis , per 8. 1. ciufdem.idqjein apiceconi 
folaris.Scd cV planaomnia Alcicudinum folarium per Altitudincs folarcs & api- 
cem coni foiaris craduc"ti,rc<5tifunt ad planum Longitudinis primuium.pcr 
1 8 J> 11. igitur & communis ecxu m fcftio per apiceia coni folaris fa&a cft linea 
redta ad idem Longtcudmis primariae plannm, in codcm coni foiaris verticepec 
19.I* K* Igicur ad idcm emfdem piani punclu, quo J eft cufpis coni fotarb, inci- 
dit tam iinea vcrticalis,quam communis planorum AltitudinisXefkio ; cumque 
vtraque iinea ad idem planurain eodcmpun&ofitprobacare<5h;coramunis 
om nium planoru m ifloru fe&io , congruec cum li nea verticali, pcr 13.1. 1 1. Eucl. 
Ig tur omnium iltorum planorum communis fectio,eft linei vercicalis: ipfa 
igiturfunrpUnavcrticalia. Igitur phnaomnia Alcitudinum fohrium,folaris 
circuli ccntro in horizontc ftatuto,func plana folarium rcfra&ionum. Quod e- 
ratouendcndum. 

In adiefto fchemate 
patcncomnia. InquoAB 
cft linea tenicaiis; ABC 
DE,eftpIanum verticale, 
fecans Solem in centroG 
per lineam DF: planum 
horizontale eft H l K L, io £ 
quo G centrum Solis exi- 
ftit, quodinoculum A 
diat ipfum axem G A, di- 
conifoiarisAHOI 

A,cu- *• 
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A, euiusbafiseft Sol vifusH O I, cufpispun&um A, HT C <ftto plinihorizon- 
talis cum Sole, eft Solis Longitudo primaria, HIKL pianum Longitudinis 
primarium. Altitndo Solispnmari3 cft rccla D F, fffCftM Lonqitudinem pri- 
mariamHI adangulos H G F, FG I, re&os in punt5toG; vndc MN & OI 
tltitudines fecundarix, eandem Longitudinem HI ctiam ad rc&osfecant in 
punctisP&I, ideoque plana pcripfas traduftarcfh funr ad planum H K, ob 
camquecauflamcommunem habenc fe&ioncm, vcrricalcm lincamB AE; & 
propterea funr plana verticalia, adcoqu c fupcrficics K. . tVuci ion u m : vt c fficaci- 
tcrcftdemonftratum. . 



E 



, COLLIGENDA EX DICTIS. 

C A P V T XI- 

X ha&cnus demonftratis facile eft colligcrc , qui cfrculi a plants iftis in coe- 
Jo, Atmofphaera, & terra defignati , fmt oaximi , qui non. Soli cnim rc- 
frac~tiontim,cum ijomncs (Int vcrticales, erunt maximi, rcliqui non. Qui ta- 
tnen eandem cum planis, quibus infunt, appellationem fortiuntur. 

Itaque incer Longicudinum Solarium circaIos,foIus illc ma- 
ximuscil, qui puudum aliquod folarc in Zenich poficum craiU 
cicur, ad circulum Alcitudinispnmarium recTtus : fdeoquc Solc in 
meridiano verfante, coincidet ipfc cum verticali primario : & quia fingula Solis 
punda poflunt fucceffiuein Zenithperuenire,contingere poteft, vt fmguli 15- 
gitudinum circuii rtant maximi, iidcmquc qut verticalis pnmarius. Rehquio- 
mncs cxtra Zcnithciccli, funt non maximi , &fcmpcrillc minor, qui pcrpun- 
cl u m folare vicinius horizonti traiicitur : vnde fi c, cum q ui cu m circulo 
horizoocali fenfibili concurric, efle mccr omnes Longicudinis 
circulos minimu; quod fic obitcr demonflratur. Horizon fcnfibilis cft 
circulus tcrram tangcns, non fecans, rcliqui omnes per altiora Solis puncta, oc 
cufpidcm coni folaris traducti.tcrram fccant,vti rc&e dcmonftrari potcft cx 16'. 
prop.L 5. EvcL & prop. $ I. II. eiufdcm, oblique enim accidunt ad tcrrx fupcr- 
riciem.&c. Ergo p?r tf.Theodof.l.i. fphcr. rcliquiomncsfuntmaiorcscirculo 
horizontali ffnubili. 

In adiccto fchemate, A eftcentrum tcrrs.B Zc- 
nith, CNadir, BC vcrticalislinca; D punclumin Ho- 
rizontc fcnfibili iacens ; D£. linea horzontis fcnfibilis, 
tanr^cns tcrram in puncto F. in quo& ocuIus,cVapex ¥ 
coni folaris cxiflar. Qjia ergo D £ circulum F A tan- 
gitinF, fifumitur pur»Aum G fupra horizontcmD, 

C 3 &aga- 
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eV tgittir exco rc&a G Hper F,fecabit ipfa pcripheriam cireuli A F^eritquead* 
ipfam ex A cmiifa perpendicularis A I brcuicw quam radiu* A K , vtciniorcrgo 
cntipiaccntro Aquamtangens D E, harc crgominor^uam illa. Gcprobabitur 
DE minoralia quacunqur. SiergoSolisauquodpun&umconcurratcumD, 
circuluspcrip(um&Ftradu£lus,minorcrit,quaroUquiperG&F, autper B 
& F, &c. tranfeat. 

IatcrckculosAIckudioum,fcropcrcftmaxirpu$ Alcitudims 

priroarius, qui folc Mcridicm: facicncccum eodem Mcridiano 

coiocidiOj reliqui maximi fiunt, Solc in horiznte locato , cxtra vcro, femper 
funt non maximi, fcmperquc minores, quo magisab horizonte afcendit Sol, 8c 
niinimu$ille,quUentrofoiari in Zenith pofito, pcr extrcmumLongitudini* 
primari*punc\umtranfmittitur. .. 

Qnapropter io Sphaeracxtra tropicos ftatuca,nullus vnquamlon- 
gitudinis circulus cft maximus. Fo Spbarra autcm qualibet, omnis-Aiti- 
tudinis circulus eft maximus, Solis centro Horizontem occupante. fa Spha% 
ra incra cropicos confticuca, quandoSol Zenith percurrit , illi longitudi- 
num circuli fucccffiue fiunt maximi, qui perpunda Zenithfubeuntiadefcrt- 
huntur ; nulliautemaltitudinum prarter priroarium , cum quofcmperisCjue v- 
nicus efl tantam Longitundinis , vel primarius fi centrum Solis verfetur in Ze- 
oith, velfecundafius,fialiud^)unclum Solis. 

Reliquifecundum Akitudinem circuli, fcmper funtmaximi; fiueSoIitv 
Zenith, nueextra, fiueio Horizontcquocunquemodo verfetur. 

Vndecum Solfccundumomncqucmin codofitum , rcfpcdu loci cuiufq; 
obtinercpotcfhtriplexfit: VcrticalisjHorizontalis; Medius: idcirco per A- 
naccphalcofinSynopcicamjt • 

Solc Horizoncali quoad cencrum omncs & Sob Alcicudinfr 
circuli, func circuli Refra&onum-i. 

Sole Mcdio; foluscirculusprimarius Alcitudiois, & omnes» 
&SolicircuIifecudum Alcitudinemfunc circuli RcfraclicionG* 

Sole Vcrticali hetcroccntrico, vnus tantum primarius Alci- 
cudiniscirculus,& vnuscancumfccundariusLongicudiois,6trc- 
Jiquiemno5& Solifccundum Akicudincm circuli, func citculi 
Rcfrac^ionnrrLt. 

So4c vercicali Homocencrico, vnus primarius A Icicudkis,& 
vnosprimanusLoogicudinis,6crcIiquiomnc»fccundu4» Alci- 
wdincro,funccirculiRerraaionum. SoJe 
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SoleHorizoncali quoad alia , excra ceotram punfta, Solus 5. 
Alcicudinis priraarius, & reliqui fecundum Alcicudioem circult, 
funccirculiRcfraclionum. 

Quibusitadcterminatis.facilecrkoftcndcrc, fccundum quasdimenfio- 
ncs,SoIin vnoquoque fitu refringatur. 

5ECVNDVM QVAM DIMENSIONEM 

SOL REFRINGATVR IN SITV 

quocunquo. 
C A P V T XII. 

SOlisdimcnfiopafliuainprapfcnci* cafu,incelligicurlincarc- a apJM 
£a in folari circulo per planum aliquod ex diclis defignaca^. 
AnaeftcrgoAUitudinis,eaquevelperccntTum&cotalis; vclcxcra.. 
&par*ialts. AliaLongitudinis, firoUitcr tocalis& particularis. Alia 
fecunduroAltitudinem.aliquandoparcialis, quando nirairu excra . 
ccncruro:aliquandovcrococalis,cumpcr cencruou. Dcquibus 
tft nonnihil duTercndum. 

c 0 n c l rt 10 h 

Soligicurverciciconcencricus, tocali Alcicudinis&Longi- 
cudinis,qu$q> fecundu Alcicudinem eft dimenfione,rcfringicur. 
Ratio: Quia omniura iftarum dimenfionum plana,funtverticalia. Vnde, cu 
pcrfingula folaris perimctri pun&atalia plana tranfeant, neccfiarium eft, totu 
Sdlem rcfringi. Cumque radij a peripheria folaris circuli in Atmofpharram de- 
Upfi ineidatit ad angulos arqualcs intcr fe ; neceiTe eft, totius Solis refra&ionem 
eiTe ' a?qualem &vnfformem. Cancrum.quia iftzincidcntiar nccne fcint re&ar, b Se/(ff(fm 
cumextrcmum Solispundum acentroSolisadcoquca Zenithabfit vix iS.mi- nmtwfkr* 
nutisprimisjidcirco talcm rcfra&ionem fcnfu percipi cft pcnitusimpo/fibilc j mm nf*. 
quod ob fui paruitatcm, fola rationc fciatur. 9m % fU 

CQNCLrSIOIl. 

Sol verticalis,vertici cn non concentrkus.rcfringicur fecundu 
vna cancum cocaleAlricudinisdiraenfione,&fecundu vnam can- 
tuaQLongicudinisparcialc^rcUqu^oesfccuoduquasrcfringitur, 

func 
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funcfecundum Alcicudincro & propcerea parciales. Ratior Qui* 

omnia iftarum dimenfionum plana, iunt plana vcrticalia, & omnia iftarum 
dimcnfionumpun&afuntcxtraZcnith , pra:ter vnicum verticalcomnibusco- 
mune , quod folum in Atmofphxram perpcndiculariter radiat , rcliqua omnia 
obliquc. igttur omnia rcfringuntur. & cum inhoccafutotalis altitudinisdi- 
menfiodiuidatur a pun&ovcrticaliinduoinsqualia, &ipfa perccntrumcir- 
culifolarisagatur, perprarnofc. 7. cap.i. erit illud fegmentum maiui.inquo 
centrum Solis / alterum vcro minus ; & inter barc fcgmenta intcrtcdz rcliquac c 
Zenith dimenfiones fingula?, minores quidem maiori fcgmento Altitudini* 
totalis, maiores vero minore, &c. pcr 7. prop. I.3. Eucl. hinc fit inter omnia fo- 
larisjperipheriz pun&a, imam totalis dimcnfionisabfidemomnium maximc 
a Zenith abeflc , fummam minimc ; reliquorum ?cro minus illa, qua? magis ad 
fummam abfidem accedunt, roagis, qux ratmis. Quare, cum omnia pcriphe- 
riarfolarispuncla inarqualitcr a Zenith recedanr,necefleeft>cain Atmofphae- 
ramdelapfa, obliquas casque iotcr ftfc inarquales incidentiasfacere: neceflum 
c Sduf0. eftigitur, Solem c inarqualiteratque diflformiter refringi. Cumque maiorfic 
um d$ffor. bbliquius inctdentiz, quo pun&um radians a Zcnith amplius recedit, fcV maio- 
mu rcm obliquitatcm incidentiae roator fequatur rcfra&i o ; ncceflarium cft , abfi- 
linlltt*' deraSolisimamomniumrnaximcfempcrrcfringi, &fcmperampKusiIlapun- 
' &a, quxipfi funt viciniora, remotiora vero minus, minimc omnturo, abfidera 
fummam. Qusomniataroetfi fint veriflima, quiatamen radijincidcntiarrc- 
QC\ propcmodum funt adfuperficicm Atmofphera?, in hac hy pothefi.inde rur- 
fusaccidit,vttotactiamhxcrcfra&io, intequtdemcxiftat,nuliouracnfcnfu^ 
fcdfoJarationcpcrcipiatur* 

COKCLFSIQ III. 

Sol cocus excra Zeoich & Horizoocem poficus, in voica taok 
tum Alcicudiniscocahdiraenfione, &in rcliquisSolis quae func 

fecundumAlcicudir>em,diraenfionibusparciaIibu$refringicur^ 
Kitio : Quia in hoc fitu SoIis,Sola iftarum dimcnltonum plana,(unt plana rc- 
fra&ionum, percap.j. 4.5. 6. Etquia oroneshardtmenfioncsindircdu pro- 
tra&einfolo Zenith conucniunr,nuIla illarum totalcm altirudinisdimenfio- 
nc aut tanget aut f cabit, cxtra Zenith, per 10. axioma apud Claui. i. 1, in Eucl. 
Cumque omncsaZ.nith defccndant infingula pcriphcria:folarispun&a,ca- 
dcntiumincauam,maxunaerit,iuquaAititudinistotalis dimcnfio,verfabitur; 
tliarum autcmhuic propinquior (cmper maior remotiorc: in conuexam ve- 
r6 periphcrtam cadcntium , minima quz inter Zenith & Altitudinem, rcliquar 
ordinc roaiorcs atquc maiorcs > pcr &J. > Eud vcl ( fi per arcus libet proccde- 
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re)pertheor.5. infcholio adpropoC u. I x.ThrooVf. apu.l Claut. Iptur o- 
moia foljfispciipheriaf punAa.inarcu ftmicirculaii advnam Altnudints par- 
tcm fito, dtfumpta,a Zcnith inxqualitcr abfunt, omnium maxin c ima Akitu- 
dinisabfis, minimcfumma, cVr. Quadccauflaab hifcc punfiis radij :n Atmo- 
fpharricam fupcrficicincidcntcs.faciunt ocsinarc|ualcsobliquit3tc$,& maiorcs, 
qui a punclis progrcdiuntur, quar funt a Zcnith remotiora: vndcfitillaeciam 
ampliusrcfrirgi : crgoomnium maxtme' rcfringicur abfis ima,mtniirefummar 
Ec quia hz omncs dimcnfioncs, Alticudtncm protratftamin Zenith fe- 
c.n., hinc Bc vtextra Zcnich iuxca hanc tnccdanc vcrhj^ horizontem, & quc 
in cauam circult folaris periphctiam proccdunt, omncsfco nt Longirudinem 
Solis, qua* vcro cantum in tonucxa, cxtra Solcm protractar, ftcant lincalongi- 
tudinisfolarisprotratfta: equib. tfficitur iftasSolts cxtra Zcnith pofitidimcn- 
fione*,effe quidc m obliquas & medias quafi intcr Altitudinc & Longitudincm, 
multo tamcn magis ad Alcitudinum narura accedcrcquam ad Longitudinum; 
quod abhis maximc, abillis minimc difiungantur: cum maxima Solislongi- 
tudo,fiteiufdetantum diamctrus.minutorufummum VndcSole aZcnith 
rcccdecc,anguli quosad Zenith factos,Longitudincs folarcsfubtendunt,fcm- 
pcrfiunt minores ; qut vcr6 ad longitudines cum mcdiis drmcofionib*cftuiun- 
tur, fempcr maiores rc&isque viciniorcs. £ quibus fcquicur , longitu dines So- 
lis, quando SolaZenith propeabcft, patiquidcmaliquam rcfradioncm, fcd 
ob incidcntiam fccundum longicudinem minimc obliquam, (vtpotc quar 
vlcra iS.minuca nunquamrccedcrcpoflTit a perpcndiculari.fccundum longttu- 
dinem ) ideocjuc minime fcnfibiiem ; quar multo minus minufquc fcntictury 
cum Solhorizooti propinquac, quod fcmpcr mrnus mimifqueobliquafiatfc- 
cundum longttodincm incidcntia ,cumperpcndicularis linca,radiif inciden- 
tiar femper propius acccdat fccundum longitudincm; contrafitinaltitudinis 
dimenfionibus;. a quibus radij incidentic coobliquioresjccidunt in Atmo- 
fpharram (ccundumaltitudiniscirculot, quo SolaZenith ampltusdtfcetTcrit: 
vnde confcqucnscftjfecundum d altitudincm magisrtfringiSolem.quam fc d 9§i tttm 
cundum longitudincm. Quanta porroSolisa Zcntth remot'0, fenfibilcm in- <tiff»im$ttr 
gerat rcfra&ionem, ncc dum> pro ccrto compcri. Tcrtius ccrtc nunc agitur 
annus quo pharnomeno huicintendo, &SolisaZcnich ad quinijuagcfimum //ttrrt f ,m ' 
gradum rcmoti ,&nmSilem rcfra&ionem ,licet huicrci tmcnriffimus, nunqua.*''"'" 
adipifct potui. Summa vci 6 Sohs (upra horizontem clc uatiojib quj huius rc- 
sra&ionts fenfum aliqucm caperc licuit, fuitinter 30. 67 40. Quai ca maiore 
%A minus. S< altttudinis rcfractio in tam obliqua Solis incidcntia , quz tantam 
aZenith diltantbm fequitur,gradnum vidclicctjc.non fcntitur; quato minut 
calongttudinisfcntictur, quacoiiturc tantillaobliquitare, quamg ; gnit radius 
icquc a<l racdium graduro 2 pcrpcndiculati recedcns^Et fi SolisinZcnith lo- 
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catifccundumlongttudinem rcfracVtonon fcntitur, quanto m?nu?extra,c\irri 
fcmper minoresifbtiiacfecuodumlongitudincm refra&to, quomaioraZc- 
«ithabitio? 

CONCLrSlO IV. 

Sol Horizoncalis , qua parce in borizoncis planoeft , in folis. 
quaefunc Alcicudinum , dimcnfionibus refringicur,- qua parco 
excra horizoncis cft planum , in foiis dimenfionibus rcfri ngi cur, 
qusfuncfecundum Aicicudincm. Mcmbrum Conclufionis vltimum 
conftat e modo di&is:primum ex eo euincitur,quod plana verticalia per fingu- 
fa longitudinis horizontalts pun&a tranfeuntia , fint plana Altitudinum , ideo- 
^ue communes illorum cum citculo fotarifactatfccViones, funt dimcnfioncs 
alcitudinum, ideoqueinipfis & fccundura ipfas Sol rcfringitur. 
Exhis lequitur, 

x. Solisin Zenith pofiti, omnta pundfca rcfringi , praetcr id, quod cum Zc- 
nith concurrit : extra Zcnith, omnia fcmper. 

2. SolisinHorizontepofitifecundum Longitudinisdimen(iones,nullatn 
accidere rcfradtionem" : ipfasque longitudines lecundum fuam extonfionctn 
tion refringi, feruant enim eandem abfque vlla quantitatis variationc magnitu* 
dinem, non autem loci vel fitus, vt dicetur cap. ij.&c fcqq. 

j. Solis extra horizontcm pofiti, omnera dimenfionern rcfraftioni cflc 
fubiecxam. N am dc Zenith conftat ; vbi totus Sol maior au t minor euadit ; fi- 
tnili ergo proportione dc chordisarcus ipfius fubtendentibus cdratiocinan- 
dum. intcr Zcnith & Horizontem , clirum eft dcaltitudinibus& chordis qu« 
funt fccundum iltitu Jincm» onncs cnim br minuuntur, vti in fcqu: ntibus vi- 
dcbitur: at dz longitudinibusSoliscontroucrtitur.quasquidcm.fcdinfcnli- 
bilitcrrefracVtoneimminuioportet, obobliquamlinearumiYcudumaltitudi- 
ncm cxtenfiru cum iifdcm fcAioncm ; quz in horizontc re<5h cfricirur : vndc ; 

4. QuanJoSoI centrofuo Horizontiiniidcr, Altitudines folarci iaccnt 
in planisvcrticalibus. 

DIGRESSIVNCVLA. 
Et harcquidcm ingeneredeSoltsrefradtionedi&afunto. Anautem ea- 
dcm de ccelo & aliis fideribus arnrmari poflint,Quxftio cft . pro cuius fuccin - 
cxarcfolutioncfir, 

1. Aflcrcio. VcSoI.icafingulacceli punclarcfringuncuria 

Vaporibus. Ratioeuidcns. Quia fingularcrum vifibilium punda, fi in mc- 
dia diucrf* pcrfpicui wtis u4iaat,rcfraclu©acra fubcuntjatqui cali pun&i om- 
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ftta & (i rvgula » funt vifibilia,quia luce colluflrata , & patct in aquis, ccsfi imagi- 
ncm reucrbcrantibus ; ergo cum cofdcm vaporcs , quoi Sul, pcruadunt , canda 
nccc(Tariofortiunturrcfrac"tioncm. 

2. Aflcrcio. Omniaccelifidcra, vtSolin Vaporibus rcfrin- 

guncur. Probatur i. Q^iia omnia radios fuospcr vaporcsvtSoladnostra- 
iiciunt;&funtetiamfigurs,vtSol,globofa?. Ergo,&c. 2. Conftat hocex Lu- 
na, vtpatetcxSoIeEUiptico,adinuium. 5. Hoc idcm in aftcrifrois notatur, 
vt oflcndeturcap. 1$. n. 10. 

3. AiTcrrio. Etiam ea ceeli corpora^qux ad nosnon lucidos.fcd vm- 
brofos proiiciuntradios, idcmquod Solin Atmofpharrapatiuntur. Probatue 
hoccuidenti Macularum SoJarium expericntia , qux, vtin Solc EHipticopag. 
2?. cft vidcre,eandem cpiam Sol coitioncm oftcntant : in Sole tamen non funr, 
ncqucpurosradios, fedobfcurasfuifpcciesin vapores ciaculantur. Scd&Fa- 
cula? S jlarcscidcm viciflitudioi patonr. 

E quibus euidens c/Lorona quar dc Solari Rcfrsclionc ha&enus funt dc- 
monftrara \ etiam in cecli fingula punc"ta , & quachbet in coelo verfantiacorpo- 
ra transfcrri pofte. Nunc ad Solem reucrtamur; & quia RefracYionis fpecics 
eft duplex; alia, in qua linca Rcfra&ionis appropinquat ad lineatn perpendi- 
cufarcm, qeate pun&o rcfradionis fiue incidentfa?,liipcrfupcrt1crcm Refra- 
dioniscrigitur:alia, inquaabeadcm pcrpendiculariamplius difcedit: vidcbfr- 
snus vtra harum, & quanta fu Solis Rtfra&io. 

SOLIS REFRACTIONEM ESSE AD LL 

NEAM PERPENDIC VL AREAK 
CAPVT XHL 

Tandnmtnt*. 

AN:cquam cmfum mcum profequor, cx Opticorum receptadocTrinaft 
folida philofophia,fequenria ponofundamcnta. 

1. Rcfracliooem cauflari pociflimum ab obliqua radij ab 
obicftoemifliinfuperficiem refringcncem incidcncia. Namra- 
dius ad eam rectus, irrefrac"his tranfir. 

2. Corpusrefracliuum akcriuscflcpcrfpicuirachquam fitu 
id,inquoradiusincidencia:fubieclacur. (Acmofphajra. 

3. Corpus rcfriogcns in noflro propofico cfle vapores, fiue 

4. Hanc Acmofphaeracfledcnfiorcm, fupericftis ccelilim- 
pidifllmiplagis. 

5. HancAcmofphaeracflcccrraeconccncrica. D % Hanc 
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Hanc A tmofphaeram, oeque concinuam eflTe , curo fuperio- 
ribuscccliregionibu$,ncquc valdcalcam. 

Qn*omniaecommunt omnium fcrmc OpticorumcV Aftronomorum 
fcnfu & doftrina dcfumuiuur, fatisq jc manifcftis cxpcricntiis & rationibus fir- 
mantur. Nam continuitas tolleret omnem diuerfiratis incidcntiam ; & altitu- 
do magna, denfitatis diucrfz fenfum ; excentricitas autem, con formicatem re- 
fraftionis, inomni ortu & occafu,tam sftiuoquam brumali ; pcifpicuitasitena 
rari3r,iutroduccrct Salisrcfrj&ionem apcrpendiculari,& confcquentcrciuf» 
demdtducttonem fccundumaltitudinem , vti poftea ctarius videbitur: contra 
mam tamcn omuia , manifcfta militat cxperientia. Quibus pofitis confideran- 
dacft diucrla oculi ftatio in Atmofpha:ra,aut cnim in fupcrficic ciufdem , aut in 
cralTitieextra centrum , aut in centro collocari poteft, fecundum quos flatus, 
fua: etiam poncnde^ funt concludones. 

Dicocrgoprimo. Oculusio fupcrficieconucxa Acmofphaerx 
canfticucus,camdiu vidccfolcm irrcfraclu,quarodiuisfupra pla- 
num, quod per oculum traduclura fupcrficicm Atmofphaerae 
tancumcangic, inoculum affulgcr. Ratio: Quia radij folaresomnes 
ad illud plaoum funt inclinatt, cVin vnodiaphanocumoculo. Quampri- 
inum vcrd infra iliud planum , coni folarisradij dcfcendunt, re- 
fringuncur. Rnio: Qujafupcrficicmfecanr,vtexi6.l.3. Eud.fatisdedu- 
citur. EcrefringuncuradperpendicuIarerrLt. Ratio: Quiamcdium 
perquodinoculum perttnguntradijrcfra&i.cftdcnfius. Ethrcquidcm ocu- 
liftatiopoflibiliseftquidem, fa&o tamen vixcontingit: an auteminalttffimis 
montibus lncum inucniat, in ambiguo hzrer. 

Dicofecundo. OjuIus incra Acmofphaeraro excraquecencru 
ipfiusconfticucus, id quod nuncordinarieconcingtc, Solem v- 
bicunque confpicacus, rcfracluro vidcc adperpendicularerrLj. 
Ad pcrpcndicularcm quidcraj quia radij pcrmcdiumdenfiusincedut, 

9> cft Atmofphxr> J refradu verd,quiaobliqucinciduntineandem. Qjod 
ficdcmonftro. Nullus radius folaris a quocunquc pundo fupcrficiei Atmo- 
fpharricaead oculum cxtra centrum Atmofphxrar pofitum.traic&us , fi in dirc- 
ciumproiucatur, tranfit ccntrum Atmofphzrar , prarter vnicum verticalcm; 
perpronunr. io.I. i. EucI.apud.Qau. Ergo nullus eft ad fuperficicm Atmo- 
Iph trx rec"tus praftcr verticalcm : quod hic folus fit pcrpcndicularis ad candem, 
pcr 4. 1. 1. Theod. & dcfinit. 5. 1. 1. Vitell. Rcliqui crgo omnes funt obliqui , Sc 
coafequcnter ad oculmn veniuat rcfra&i. 
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Dicotertio. Oculus in ccncro Acroofphxrsp locacuj, eocurru cw. /. 
(blcmadroiccicirrcfraclum. Ratio: Q^ia omncsradij in ccntrum At- 
morphttrjedcfcendunt.omnesigiturfuntpcrpedicuIarcsadcjnJem; nulliigi- 
turobliqui; nulli igitur rcfraft onis capaccs: totusergoconusfolarisdire&us 
cftin oculum; totusergo Sol irrcfractus. Et ficconftatomnem inhocncgo- 
tio rcfra&ionem ficri folitam , eiTead Iineam perpcndicularcm, proptcr denfi- 
tatcra medij fccundi, & radiorum allapfum obliquum. 

COKOLLARIVM I. 

Ex bac demonftrationeconuincitur, dcfitatcm mcdij cuiufcunque nudc 
fpc&atam, & folam acccptam pcnitus inefficacem eiTcad rcfra&ionis ncgo- 
rium. Scd requiri obliquam fpecicrum incidentiam : vndcctim oculus a fuper- 
fidcAtmofpharrx femper magtsremoueatur.quomagisiftius denfiratis Spharra 
ampliatur,fu; vt fiadccelum Luna? vfqucdilatetur Atmofpharra, nullam fenfi- 
biiem fieri refra&tonem propc (it ncctffatium; cum tota terra refpectu Sphzrar 
Lunaris, rationem quadamtenus ccntri ipfius obtinear, & ob banc cauftam ra- 
dij peream dclapfiiSole, non multum fintobliqui. Ex quo vlterius eftconfe- 
qucns,adrefradionemhanc rcquiri fccundi diaphani, fatis humilcaterrafu- 
perficiem, cum quaaliaaliaqucconiunctadcniitai autraritas, non parum pof 
fitadrcfradioncs. 

C0K0LLAR1VM 11. 

Amplius ex demonftratis fequitur. Hunc qucm infpiramus aerem, aut 
arque denfum c(Tc atquc Atmofpharram ; ant ccrtc non multo rariorem. dcinde 
dcfiorem eflt multo,quam fit aura fupcrior Atmofphacram circumplexa.Nam 
fi fpiritus nofttr purion illius aurae fubtilitatcm & perfpicuitatem per omnia ad- 
arquarer, rcfra&ionis fenfus nullus euaderetproptcrca, quodradiusrefra&us 
tantum reccderct a perpendiculari in noftro acre,quatum accefiflet ad candcm 
in Atmofphxra. proptcrarqualem vtrinque tam dcnfitatem , quam incidentix 
obliquitatcm,adfenfumfaltcm. VndeimpolTibilceftjnoftrum aercm fuperio- 
riaetlicri raritatcarquari. 

Qnpd autcm idcm noftcr acr.aut idcm fit qux Atmofphxra, aut dcnfitate 
» tb cadcm non ditferat multum , conficstur ex eo, quod fubtiliorcs vaporum 
partes fint altiorcs, crafliorcs,humihores, adeoque humi rcptantes ; itcm quod 
rcfra&iones iolares ctiam purgatiflimo & limpidilTimoconftanterquefcreno 
fiuntc<Jc!o,quibusteinporibuscertumcft,acrcmtcrra?circumicdummaximc, 
denfiorcm, rcmottorem maximc depuratum exifterc. Tandcm, quiarefra- 
dio non ita fcntirctur, fi dirTcrcmia notabihs intcrcederet iatci vaporcs & au- 
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rxm noflrani , alias cnim , rcfra&ionero in ipfis fadaro,.fp!rmis noflcr denm? 

magtu :z pane emcndaret , cj> tamen non fit ; imo cx hoc probabilc fu,& m til- 
tisplacet, rtf..iftioniscce!ci1;$ ordinarium fubie&tim , eflccum, quom trahi- 
mus & reddimus victflim fpiritum , qucm toti tcrrar arquabilitcr citcumfufuro* 
noninconcinneappcIlantAtmofpbaeram^ 

DE QVANTITATE REFRACTIO- 

N I S H V I V S. 

CAPVT XIV. 

a vintu, f*i Vmrcfraftio fic a lincaeinaliuddiaphanum Jncidcncis*adan> 
19, Jif.t. g U i urjl concinendum incuruacio,- huiusauteincuruationisquau- 
titatnihilaliuafit,quamangulusminorquemIincarcfradlioniscum 
hnea incidcncias incra diaphanum fcqucns procradla comprc- 

hcndit ' r hinc fa&um c(t, vt rc&e tractatores optici hunc angulum appcUarcnr, 
angulum rcfractionis. Q^i crgo Rcfra&ionts magnitudinetn indagat,angu- 
h huiut quantitatcm inuelligat. Quat quidcm inueftignrio duplici via iuiri po- 
tcfl. Abfolute & comparatc. Prius tum fit, cum anguli R.efra&ionis cuiufquc 
magnitudincmfimplicitcrincerta&dcfinitaaliquaracnfurainquirimus&cla- 
raus.quod cft arcum vcl finum illius anguli in datis partibus cruere,&c 

Pofteriuscucnit, curo Rcfraftioncm vnam cum alia.angulumcjuc cum> 
augulo fecundum raagnitudmem comparamus, Sola illoruminter fepropor* 
tione quali quali contenti , no attcndentcs quancus vel exccflus vcl defcdtus , in> 
* 4pecie,fedan&quandofit, &c. Deabfoluta Refran&onis quantitateeruen- 
da,dicetur poiteacircafincm; quar quia folideautabfqucoppofiti crrorisfor- 
midinc traftari vix pofle videtur,fine cognitione comparata; idcirco nunc Rc- 
fra&ionis anguli in viccmfuntconfercndi, vcfacehacpraruia, obfcuritatibus 
lubfecuturis,luccm aliquaimpcrtiamus. Exccrtacrgo&Iolidatam Opticoru, 
qu3m alioruro philofophorum do&rina,fequcntia praffuppofita funto. 
L Omnis radiusinfupcrficiealiquaregularcailapfus,aute(ipcrpendicular!; 9 
aut non eftrfi primfi;incidentia eft f ecla ; & radiusad fupcrficicm e- 
reclus: fifcc undum , obhqua cftincidcncia»,, &radiusadfupcrfi- 
ciem inclmaiusr\ 

I L Inclinacio fupcr fupcrfic icm «ftimacur pcnes anguluro,que 
facicperpcndicularisfupcrficicij&radiusincidcnci^inpunclo 
fupcrficiei. 

III. A nguli huius quaocicas,cft magnicudo inclinacicnis. 

IV- 
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IV. Inclinationem fuper alccrius nacurce diaphanura fadam, 
fequicurrefraclio: atquahsaequaJcm ; maiormaiorcm j minojr^ 
mioorcm : nulla nullam. Vnde ncccfTarium efl» vt qui RcfracVionum 
tnagnitudines amatcognofcerc,Inclinationumadfefe habitudines non igno- 
rcr. qusquidem quomodo fint conftitutar, &quando maior minoruccarurn 
contingar, ez fubiun&is Lcmmatis cluccfcec. 

LEMMA PRIMVM. 
c a p v T xv. 

Vnim funtti txtrd ctrculum tffumfri , radiationesedinferifheriMm 
accidunt okltquiores, qudkrodtoferfendicuUrhfiuecathetoincu 
dentia t (untremotiores. 

Slt pun&um A, roittatcpe radios AB, AC, AD incirculiEperipheriam 
B C D, ad puncla cadcm, pcrpendicularis verb radius, (luecathctusincidc- 
tisfit AE; dico, obljquiorcmcflc radium A C, quam A B, & AD, 
quara AC,&c. ad fuperficicD C F, feu conuexam > fiuccoacaua, 

Quoniam cnim duftis rccYis E B, £ C, 
ED,anguIus ABE, maiorcftangulo ACE.& 
& hic maior angulo ADE pcr tu i t. Euci.fi i- 
p(i finguli dcmantura duobus rc&is, rcfidui 
erunt anguliindinationu; maiorcsa quibns 
minores; minores aquibus fuerirtt ablati ma- 
iores. Eft aut inter dic"tos angulos A D E m > 
nimusprobitus; crgointcr refiduosangulus 
ADI eft maximus. Et quiaangulus ACE mi- 
norcft angulo AB E, & maiorangulo ADE; 
erit refidu' ta ECG, qua isqui ad vcrticc huic 
opponitur , fub AC & EC lioea protra&a co- 
prehenfus , minor angulo ADI, 8c maior an- 
guloE-BA.Cunujjdicltrefidujangulifubra- >v S 
diisAB, AC,cV AD,ato^pcrpc\JicuIaribusli- ^** " • 
neis EB,EC,8e ED protraajs,ad puncta B,C, & D faai,fintanguli indinatio- 
num,pcr 2. prarfjppofttu c.14. patet radiosaCatbero remotiorcs.eflcad ctrcu- 
ferentiam v!cioioribusinclinaworcs.Siueincltnatioillafumatnradarcumcon- 
uexum, qualis eft angulus ADI, fupcr arcum DCF; fute ad arcum concauu.cu- 
iufcncxii c# angulu* GCE,fupcr arcum CBF, id <p crat ckmoilranduro. 

L E M» 
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. LEMMA SECVNDVM. 

CAPVT XVI. 
Radiorum sb vno circumferentU punclo in quslibet dismetri puncls 
csdenttum, vnm sdcircumferentism eU rcclus, reltqui omnes ob* 
liqui, ejr sd esm circumferentU psrtcm , obltqmorct tRt , sdqusm 
s rsdio reclo msgis dtuergunt, 

EX A pun6to,inperipheria B AC,circuliB A r 
Daftumpio» cadantin diamctrum BC, radij 

AB, AE, AD, AF 8c AC. Dco.vnumcx 
illiscaocum efle polle reftum ad pcriphe- 
riam circuli » reliquos omnesobiiquos, & 
ad eam quidem circumferencizparcem, 
adquam areclo radio acceduuc,* & plus 
illos, qui magisabipfodifccduno. Cum 
cntra vnicus ilforum A D, pertingcre poflit ad cen- 
trum D, ipfefoluseritredtus. Cumque punctum c 
£ fit verfus B, illuc verget etiam radiui AE , eritque 

angulus D A E, AngulusincHnationisinternx, ad arcum concauum BA. R.u r- 
fus quia B magis diftat a centro D quam E, radius A B cadet exrra radium A E, 
tritque angulus BAD maior angulo EAD, totum partc fua; ergo incli- 
natioradij-A B, eftmaior inclinatione radij AE. Eodcm modoradij ACin- 
clinatioCA Dadarcum CGA, maior probabitur , inclinationc D AE radij 
AF,adarcumcundcm. Cum ergomagisdiftet A Ba radio A Dquam AE,& 
AC magis quam AF, patet illos radiosmagis inclimri adcircumferentiam* 
quiacentrovelradio rc&o amplius difccdunt. obliquiorcs igitur funt, quire- 
motiores j quod erat demonftran du m» 

COROLLARIVM. 

Eodem modo fi radij B A, C A ,&c. protrahi cogttcnttir extra circufura, 
SteRt anguli omnesad peripheriam conuezam, ih qui iunt ad concauam,rqua- 
les ; eo quod ad vcrticem opponantur. Quare fi diuerfa puncta extra circul u m 
aftumpta colluceant in vniim circumtcrentijc pun£tum,vnuscritra- 
dius rc&us , rcliqu i orancs inclinati » & magii ilit , qui a 
rc&o funtrcmotioncs, &c 

3LEM- 
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LEMMA TERTIVM. 

CAPVT XVII. 

MicJnAbafumftomdiAmetreiircmliextrneemtru^ 

inttr fegmentumdtnmetri mtnm & ferfendicuUrem e dito fun^ 
fto exctteum interceftnm , obliqu* funt omnes\ & obltqutoresi 

* qud i fcgmcnte dUmctri minore funt remotiorcs\ rcttieres quu 
t/iciniifCK 



X A pun£o ' 
io diametro 



BGcircuhBCD. 
cxtra ceotrum C 
aflumpto, agatur 
pcrpediculans A 
D, & od arcum 
BD injterfegme- 
tumdiametrimi- 
nuiAB,& pcrp6 
dicularc A D to- 
clu&m ,emitrsn- 
tur rc&x AE & 
A F, fccantcs ar- 
cum in pun&bG 

*H.Dico y AF 
remonore ab 
A B, 




quiorcm ad arcum BHD, quaro fic A £, fcgmcnro minori AK 
Ticinior; &ipfaropcrpcndicularcmA Dobliquiorem,quarofic 
AF.&cc» Educanturenimcccntro C v ad inrcrfcclionum pun<5ra G, H,$D, 
pcrpendicularcsC D,CH, C G; cV adintcrualfum C A dcfcribatur circulus 
AIK L. Quja igitur A D, re&a t ftad B C, in A cxtrrmitatc diamerri C A, tota 
caditcxtrscirculum A ML, per it>.l. j.EucL Arcns crgo A L, totus eft intra 
triangulum AGD. jEquales autcra fimt omnesXD. CH, & CG, pcr def. 
lf L r. Eucl. Triangula igitur A C D, A C H , & A C G, habcnt latcra C D, 
CH.cV CGacqualia 5 fed & latus ACcommunc : anguli autcm BCD, B* 
€ H„c\ &€ G, bafibus A D, A H, & AGobtcii funtinarqualcs, co quodfcclor 

. ..... li CDf. 



x* JttFRACTiONES 

BCD, ob AD remotiflUam ab AB,maiorf auumat peripWiarti nHD^quir» 
fcaorBCH.aut BCG;& fe&orBCH maiore,quam BCG,quo J AH.rcmotior 
ponatur ab AB qua AG.igicur ft angulre ACH & ACG, conftituamur tequales 
aoguuDCM^&DCN, iing(ilisriBguli,iungintur4acreA* DM& DN, fient 
B cr4.propof.l.i.Euc!.duotriangulaDCN &DCM, duobuitriatigulisGCA 
cV HC A.ltgillatim arqualia.an guliq; rciiqui , angulis rcliquis,cVc. Et quia angu- 
lus G C A minor cft angulo H C A, pars toto, minor ctii cfl angulus DCN tn- 
guloDCM;puc^um igiturN venietvicimuspunftoL,quam pan&u M.ideoq; 
rc&a CN,continebitur intra rcflhs CL &CM;quareetia ND intra LD 6VMD; 
Minor cft igiturangulus N DC,id efl , AGC, anguloMDC , hoc cft, AHC . & 
rainor M DC, id eft, AHC , angulo A D C. Ideoque reda A G minus inclinaja 
td BG arcum.quam AH ad BGHj & h*c AH minus,quam perpcdictlaris AD, 
ad arcum cundcm.id quod erat dcmonftrandom. 

C O K O L L A * I V hL " . 

Fit€xhaectiamdcmonttratioDe,G«KuerTlpiia4a Iucida extra circiilum aH~«rnpta, in 
raum diamcui pua&u «rtra ccntrti corradient,eosradibtminas foreinclinatos ad conucxu. 
circurnferencix arci , o ixi tnagis abcanc ab co , q ui fit in diamccru perpendiculacis: amplius 
eos , qui ad illum accedaac Eft enim angulus (ub E G , Sc C G protracia conteatas. minor , 
quara qrji comprchcnditur fub FbT Sc protra&a CH:quod anguli bi xquencaraogulis CG A t 
at«ac CH A,«cc. Mtuuscrgo iuclinatur radius EG, quam F Had arcum B G H, fcc, 

IjE M,M A QV A>,R T V M. 

i 6 A P V T X V'ill. \ 

Reila ab ajfcmpto in fiametro circuu *.xtra centrM punHo, ad arcum inttr maita 
dtamttrl(egmentum,& perpcndtcularem e datopun8oexcitatam,interceptm' 
emtjpe t omnes ad cundem arcum funt obliqtttc » (f obltquiores qua a JegmoH^ 
to diametrimaiore fcruntur remottores reUtorcs qua nitctmorcs. 

EX A pun<5to,in diametroBY,ctrctrhBCD, cxrraccfitrfi CaiTumpto, ex* 
cirata Itt pcrpcndicularis A D,& intcr cam maiuiqjdiamctri fcgmentu AB, 
ctcdsfintrc&r, AE,AF, AG.fecantesarcG DB,in pun&is H,l,K: dlCO,has 
oraac5rc(aasadarcuraBCciTeobliquas;ocobliquiorc5,qu£fiQC 
ad AD vicirjiorcs, ckrcraotiorcsa fcgmcnco maiorc AB;rc&io 
rcs, qua: rcmociorcs ab A D,& vicioiorcs AB : vc AH,quiacftrc 
moctorabAB,obIiquiorcmclTcadarcumDH,qu8mfic Al,&c. 

Ez cencro C ad inceraallom C A , defctibatur circulus CAL, eruq» AD tangeas.per ti. 
1. 1. Omnes igicurinrer ipfam Sc Ab* educl* ex A, ad .ircum DB , fecabuoc ciccumfcrcatiaaa 
AL,p:r eaudem eiufdem; AHqaideminL, Al ver5inM,& AKin N- Ec quia AKpropiu- 
qaiot eftfegmento AB, in quo eftcenttum, ( eo quodpun&um KrcmotiusfitapunCta* 
D.quamlaucH ) qaamfit refta A I.aut AH; propinquior etiam eft A I,cidcm AB qv<mt 
AH: Sc rt pcrpcadicalarts € 0 tcadaela ad hncam A 1 , fccct rcclaa AliaF* Quia ioth 



C OELESTES. *ti 

nS* c«demIA , KAt coicurrcnt in A, triangulcm eft A or ! d«o H^W§MIWM9 ¥ 

fimul minores font decbus rcftis. rrr 17. l.i. cft autrm angolus adO tca«s,pei M /• Lft 
ifcitnr aogulus ATO minot icclo ; ciautem «qualis cft angulu* f Y C^pcr /M petpen- 



ifcttur angulus Al u minor ic«o; eiautcm arquaiis cn anguiu. * . «u'~*' !' r «..p*„- 
euculam ig<tur CCiadiciUm AK, cadtt adpaitcm anguli t P Q pcc CorolJ. j. ad piop, /7; 

1 _in Fiiri flonHPla- 



1 i.inEucl apudCla 
uium : cunr.qjanga. 
MS CQP rc<itus,mn- 
ior fit anguto acuto 
CPQ^dcirco pcrt c- 
diculatisCQ^minot 
cft,quam redta CP, 
per ifi. L 1. nuiUo cr- 
gominor quamCO. 
Longius ergo diftat 
acentrorctta A t. Sc 
cccl»AM .quateda 
AKatq; AN.perdcf. 
4.i.J.Maiorcftergp 
AKquatn AI, per7. 
kj.&ANquam AM 
penj.Lj. Eodfroo- 
do dtmonftrabituc 
«adc AKmatorqua 
AH.OtAMmaiorqua 
AL.&c. Quibusofle 
ns;li cduonturradfj 
CK,Cl,CH,CD,*cs 
arqualrs inter fc pcr 
dcf.ij l.i.eV citcuma- 
gaturtriaguta ACD, 
ACH. ACI.circa c£. 
trum C.doncc vcrti- 
ces D,H,I,conuemat 
in K, & punftu A in 

R, S 5t T; fietangulos CKR, id eft, CD A, maior qnam angulns CKS, id eft, CHA i & angulos CKS 
maior quam C K T,id cft.C I A , & C KTmaioi quam C K A,&c qucd rc tta NA maior fit quam 
XTfiue MA; &XT maior quaro VSfioe L A , & KRdeniquc rangeni, a qua omnes scifo» 
«cntrum C amplios accedant ; c quo accc flaiio fit, uomncsmtct tangcntcm K R & tadiom K C 
•ntcrcedant, minorquefitangulus^ucmfacitlinca maior AR com radio C H , ad punclum K, 
cjuaro quem facit minot cum radio eodcm. Maioi igitor eft anpulns C K R , id eft, C D A, quam 
CKS,.fioe CHA; & C HA fiue CKS, roaior quam CHT flue C I A ; &CKT, id eft, Ci 
A , maior quam G KA: magis ergo inclinatur radius A D ad arccm YL B, qusm A H, & hao 
ampliusquam A I , & harc plus vjuam A K , & *ic;lTro , bac rr ir.us qnsm A I & ieli- 
quat antccedentcs Obliquiorcs ergo funt sd arccm radijquiperpendicu- 
lariradiofuntviciniores, cVafegmcnto rosioic A B rcmotiotes; & qui 
propiorcsiegmenro.rcmctioresautem a perpcndiculo AJD» 

. AiMic&iorci, QuodcratdcmonftraDdum. ; 
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COROLLARIVM I. 

Su Tt prius.fiant extra circulum DHK,pun&a E,F,G, ; n pun&um A col- 
lueeritia, radij E A, FA, & GA.Faciem in punfiis H, MC, indinitioncs diuer- 
fat ad arcum DKB, eritqueinclinatio radijifcgmentomaiorc A B remotioris 
maior,propinquioris minor. cjuia hx inclinationes cxternc, fum imcrnis AHC, 

AIC,&c.ad verticcm oppofit*, ideocjuexqualcs. * 

.... 

COROLLARIVM II. 

Si punftumaliquod locidum ladiametro circufi cxtra cc"trum conftwua- 
tur/intcronancs quosadvnam diametri partem radios erTundct, critisquiei- 
dem ad rc&as infiftit, fnaximc obliquus ad peripheriam* Nullus enim inter 
ipfum & diametri fcgmentum minusinreric&us tam obliquus cil atquc ip(c, vt 
patctcx Lemmate z. Et nullus intcr ipfum & fcgmcntummaiustntcrccdcn» 
obliquitatc ipfum adxquat. omnium etgoipfccftobliquiiTi|nUs. " 

f 0 R 6 L L A 4 / V M 1,1 l . 

Ex quoriirfus fequitur,pmnium angulorum mixtorumlnternorum.qut 
aradiisex Ainarcumfcmicircularem YDB cie&isfiiint, minimumcfTe ADY 
in fchcmatcLe.nmixtis quarti, vckA D B in figura-Lcmm. tereij. cumcniman- 
gulus ADC in vtraqnc figurafir. maximusomnium.quipoffuRtcomprchen- 
di a linea ex Cccntrocirculi, & radio qmodunque ex A in peripheriam congreP- 
fis;necc(Tariocr1icitur,vtisaWatusabanguloredo YD C, refinquat portio- 
nem Y D A minorcm , <juam (i anguius qutuiolius A H C, minorangulo A 
D C, aufcraturfimihterexre&ocirculiartgulo YHC, angulo YDCsquali; 
angulus enim Y H A refiduus maior erit angulo Y D A. Eadero ctiam ih tu- 
endafuntde angulis cxtraadarcusYHB,conucxitatcmfjd s. 

LEMMA QV I N T V M. 

; CAPVT XIX, 

IncirculoparaHcU ad diametrum ^cjua centro viciniores mtnm , <jua 
remotiorcs, magufunt obliqua adctrcumferentiam a dtametro du 
uergentem. 



Tl 



I 



N circolo A B C, fint lincar rc&ac D E, F G, B H, ad diamctrum , A C paral- 
lelacj minus diftct DE, a ceocro I 9 quam FG, &harc minusquam BH: 

Dico 



^cbs iE ST E Ss *? 

Dico parallclam D E minus cflc M j. 

obliquam adarcum AB a diame- ^.jr^T/ -^— > tr 

tro dmergcntem, quStn fic F.G \* 

adcundcro. Ex A cmitrant>rrc&x n i/y^ 1 "^ & 

A K, A L, A M, datis parallclis arqualcs, 4 =f ' ] ^ 

ita vt A K,arqucturparalleIa:DE,& AL \ / 
ipfi F G, & A M ipii B Hj Qjja crio A K «qualis cft re&ar D E , arquafiterre- 
moucnturambjcacentro/.pcr 14 I.I fcamba^ripneriasarqualcs aufcruntpcr 
23.K3.Eucl. Congrucntergolibi^amarcus ABK & DB E, quam rcftjr A K 
& D E, arquales igitur funtintcr fcanguli B AK6VBDE. Eodcm modo rcfta 
A L, acquc rcccdct a ccntro I, atque re<5ta F G ; & angulus B A L, probabitur 
arqualis angulo BFG; fic rccta A M arquc diftabitacenrro, atqucrcfta BH, 
fictqucanguUisJ>AMarqualisanguIoMBH. Atqui FG magis a ccntrodif- 
fidctquam D E,&minus quam B H ; ergoetiarn A L magis abcrirquam A K, 
Scminusquam AM; cadet igiturinteTvtramquc enrqucobcamcaufTaman- 
gulusB AKmaior.&angulusBAMminorquam B A L; maiorigitnr cflctiam 
angulus B D E, & minor MBH quam fit angulus B F G. Minus crgo obliqua 
eftDEadBDarcum, quam FG adfundem, & magisB H obliqua ertad ar- 
cum MA,quam cademF G,adcundcm. Etficdcmonftrata manct propo- 
fitio. .*'.»Un«» miw u ] m*mi*i . 

. :• r*V%J : . I . . T . v .>•• ••.•• fl T . 1?: •*. •» ' . ? 

DE MAXIMIS ET MINIMIS SOLIS 

..XA: 1« , -REFRACTlONIBVS. 

C A P V T XX. 

Exhifce iam fralibdtu Lemmstu, non ddcs diffuilcerit , iuduium 
aliofaod de RtfrAcitonibutfoUribud tn medium froferres. 

XT Am Sol in orcu & occafu, carcens paribus, maximevidecur 

•**• ^ refriogl. Quia radins rcfra&us, iacctin horizontefenfibili, vndere- 
ftuseftad verticatcm lineamcV caJitcxtraccmrumterrar, ideotjucper Lcmma 
5. & 4. maximccft adiupcrHcic vaporum obliquui. Obliquiorergo fuitipfc 
radiusincidcntix, in nollrohoccafu ; cumrefra&iofiatadperpendicularcna. 
Dixiin noltro hoc cafu,vbi oculus intra vaporcs fuperficiei terrenx incum- 
bit, nam inaliis csfibvc atiter philofophandum fortafTisalicui vidcrctur. 

Q^jafi tcrminus& mefuramaxim*refraC>ion!s efTcthorizonapparcns» 
oculo vbicunquetandcm pofico, tunchorno in (ublimi vaporum rcgionecol- 
locacus, maximc uff actum Sylero vidcrct, quaadois pleramque partem tranf- 

E 3 cur- 
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cuniftct; cui tan&fn experientia&ratioaducriatur. 

Ex Acantrodefcriptus circulus AB 
ic terra, CDE, circumiccta vaporum 
rc eio, C F vertical» diamctcr, cxiftatque 
in Yiblimi illius aliquo pnn&o G, oculut, 
aquo dedu&usradiusGEtangcns fup- 
pofitam tcrrarn in B, crit Horizon fcnfi- 
bilis,per qucmThimooculusG videbit 
Solcm. Cumquc radiushic minus fitob- 
liquus ad arcii CD E F, quam radius per- 
pendicularis G D, pcr Lt m.4. &c. minui 
refringet Solem, quam G D, &r. Nam 
radium refra&um minus ebliquum cauf- 
fauit radius incidfrix minus obliqu', cVc. 

Credibilcigiturcft,Solcmtunc me- 
ximc rcfringi , cum radius rcfra&us a So- 
le vcniens , cft ad linetm vcrticalcm in qua oculus cxiftit pcrpendiciJanVcruafia 
eftindiagramrBfttepnefenti GD. Curnque oculus fccundum prarfcntem rc- 
rum ftatum Solis ortum & occafum in terrx fuperficic proxime pofitus intuea* 
tur, fit vtradius Uic femper inbor zontaliplano fenfibjiiiaccat: vndc verofi- 
mi!c eft, in ortu Sc occafu maximam Rcfractionem enafci. 

Sicutccontramimmam videmusin Zcnith , quodidem dcNadireftten- 
tinidum,obminimasil>idcmr;cnloIitasradioriMniamincidcntium, quam re- 
fraecorum ad vaporum fupcrficicm inclinationes. 

In mediis vero inter Zcnith & Horixontcm (enfibilcm, inter hnnc c\ Na- 
dir intcruail s.mcdias ficn KcfracXioncscft ncccflc : & hzcomnia,oculo cxce- 
dcm punc"to in Solem mobiiem defixo. 

Narofi Solcra ftabiharous, oculum autcm iadraraecro At- 
mofphacr*raoucamu$,cxpcriccor is accclluadcencruro ipflus, 
mraorem;reccflu maiorcm Solisrefra&ioncm; in cemronullfu 
pcr c. & 1. L.-roma. Proptcrca,quod radi jrcfra&i ccnuo viciniorcs, fiut ad cir- 
cumfcrentiam rcmotionbus rcCliorcs. 

EquibHsmaniRftumfit.horiaontalemrefraenonem maiorem,proficifct 
a vaporibus humilionbus; minorcm ab aitioribus, fi ca?tera ponantur paria,. 

c^oculus fupcrficiei tcrrcilri intiftat: nam denfitatem aut raritatem 
obliqu taci adJitam » aliquid d'h\. i remi*virtutisin refradtio- -rd 
ncm confcrre, inficiari non aufim, cum adflipulari vi- 
dcaturcxptrientia; confenfus ccrte Aufto- 
rum id addcucratf 

c 1 
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COELBSfBS.' v 

DE RADIO TANGENTE DIF- 

FICVLTAS. 

CAPVT XXI. 

SEddiffiouIcashicnoa concemnenda, & hoc Ioco excucierj- 
da, oboricur. Cam enim, vti inprioribusfcpius afTcrtumeft, omnis x*ti»tyjfi- 
rsdius in fuperficiem aliquam regularera ailapfus, aut iit rcdtui, aut obliquus fi- 'j^f** ^ 
«e inclinacus; indinatorum sucem radiorum in fupcrficiem Sphcricam fit du- ^JJJ f *^ 
plexfpecies; autenim inclinaturadfupcrficicmcurn poteotia eaadem fecandi /ffr> 
fiindircAum produci cogitctur^ autabfquehacpotentia, etiamfi in directura 
f rotraheretur. BLadij quosfe&io comitatur , funt omncs intcr redtum-lc tao- 
gcntcm conftituti; quem fcdio deftituit ,eft folus tangens, non minustameii 
kicikiatus,imoinclinatorumpo(lremus; quiaintra iprara&fuperficieSphc- 
«cam alius aost cadit , nifi fccct, inciinatio aut ipfius eft fempcr angulus redcus. 
Quacftioergonunccft, vcrum cciam hicradiuspurccangcns 6c 
nunquamfecan8,ficincereosnum«randus,quiadRefraclioQcm 
faciunc, adcoque vcrum cxradiocomingeoriraliqua RcfraOio 
criacur? 




fu pcrficiem rcfringentem primo attingtt : ergo ad 



facicndam non requiritur nhi punts in fupcrficierefringentecontactus, alias 
ia eo rcfraCxio non ficret. in radio autem contingcotiaT, adeft hic conta&us, 
fupponit ur enim tangere Sphcram. 

2. Ioclinatioradij fupcr alterius diaphanifuperficiem,generat rcfractioncj 
atquiradiuscontingcti*inclinsturfupcrfuperticiemaiteriusdiaphanwquiain- * 
cltaatio eiot eft angulus re&us. ergo generat rc fraoriottem. . 

3. Tra&atorcsOptiri pattim abique vlla reftrictionc ita loquuntur. Incli- 
aatio radiorum cauflat refractionem,cqualis cqualem ; maior matorera; nuU 
UnuHam. ImohccfuntOpticorum axiomata. £rgo maximainclinatio ma- 
ximam,refractionera efficit. Eft autem radij Sphcram conttngcatis inclinatio 
oaxima, vt pcr Ce patct, & pauloaate infinuatum. 

4. Adftipulari videtur tacitus cofcnfus & praxis Auctoru. Nam continge- 
tic radium ipfi nufqua cxccpiflTc vel rcieciflTc vidcntur,g> tamcn factum oportc- 
batifiipfcad refringendum inutilis cflet. Imo quodadinirabiliuseft ,& ma- 
xtmum huic fcntentic patrocinium adfcrt , cundem contingentic radium 
a Solc in Atmofphcram proic<5c«um ex profcflb Sc quafi conceifo affumunr, 
TtcxeoYelaltitadiaem vaporum, vcl maguitudiRomRcfradionis^autairquii' 

firaiie 



,# XEFX-ACTIOKES 

ftmilc vencmufT qitod non- facercnt *fi illum huicne gotio tneptum cenfcrcnt 5 
aut ficenferent, incptc&planenihilfacerent. VidcKepleruminParafcp. De 
O bfcr uat. Holiand. n. 9. p. 14U Ec alias farpius. " 

. c 0 n c l r s 1 6. 

Sed dicendura nihilominus cft, Radiun>purc tangcntcnL# r 

& finc potcntia fccandi allapfuro, non vidcri idoncurofacicn- 

daeRcfra&ioni.Probatur x. Qtnatafisradiusalteriusdiaphanimedium n6> 
ingreditur,fed in codem fcmpcr pcrmanct : ftringit enim altcrum in vnico tan- 
tum pun&o; crgo non rcfringftur. Clara cft coofcquentta , cx dcfinitione 
Refra&ionis ad quam duo diucrfa raedia requiruntur. An tcccdens patet ex.hv- 
pothefi.&c. 

2. Sicut fe habct radius inctdentia? ad corpus opacum terfum , circa refle- 
zionem ; itafc habet addiaphanum circa refraclioncm rfcd abillonon rcflcdti- 
t u r ra d i us co n t i n gc n x\x ; n cqu e cr go i n h oc rcfr i n grtur. M rn or c ft c u i d cn s p er 
ft. Maiorprobatur. Quia rcflexiotantuQVideo &tunceft,quandorcfra&io 
opacitate impeditur * & vblcunque reflexio cft , fi opacitas tollatur , rcfra&io 
fiet ; item vbicunq; hxcaccrdit, fi diaphanitas opacctur cum dcbito laeuorc, fiec 
rcflexio;ergo pari modofelehabentadcorporafimilitcrfigurata,Rcflezio8c 
Refra&io, parique paiTu currunt, vnaque altcri fucccdjr,&c. 

3. Si radius. folacis ia plana aliqua cryftalli, verbi gratia, fupcrficie, iaeet^ 
■onrefringitur, inquatamenomniafuapundahabct: crgo mulco minusre- 
£ringcturinfuperficicSph*rica,incuianonnifi vnicum pundum habcr. Ncc 
poteftcUrivUaratioprofupcrficicgIobofa,cju« non multo magis militct pro 
plana, &c 

4. Repudiaturhkcontingemiae radius ababfurdo. Fiercc eniro re- 
fra&io roaioravaponbus altis, quarnab huroilibus, qnod vt de^ 
monftreturfuppono. 1. Quodlibct Solis pundum Sphericc radiarc. z. Ra- 
dium quoSol vclprimoinortu, vcl vltimoinoccafucernitur, iacerein plano» 
horizontis vifualis, idcoque terram tangere. ?. Atmofpharram non eiufdcnv 
ftmperinuariabtlUa terra diftantixetTe, fcdaliquandoalriorem,quandoq;dc- 
prefliorem cxiflerr. £t harc quidem omniafuppono conucnientcr placitiso» 
ptimorumauc1torum,rationiatquecxpericntixconfentaneis^ 

Efto crgo nunc.iuxta fchema adic&um, oculus A in tcrra? fupcrficie con- 
ftltutus, Solem occumbcntemafpectans vltimo radio AB, iaccntc in Hori- 
zonte vifibili; fed & varia Atmofphxra? circa terramaltitudodcfcripta fitpcr 
pun&um C, humillima ;, D, uicdia ; pcr E, althTima ; & Sol quidem aliquo dic 

v-idcai- 
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?idcarurradio A E,infupcrncie Atmofphxrr aluiumaper Erradu&a, fitquc 
punclum Ercfra&ionist radiu<quc rc fra&us A E, qucm quiaopiniocontraria 
vult oriri poffe a radioSolis fuptrficiem vaporum muc tangcntc, trius radius 
rEG, vltimus qui a Solc in pun&umjE pqteil cadcre». 

Eodcm modo, fialid ttmpore& dic Soloccidat, &vaporcs mediamoc^ c*fms. 
cupentatcrratlongatioocm pcr Dtradu&am, radiusrefiactus Cfit A D, pro- 
ucnicns in fententia aducrfanoiuro a radioH DI>vaporcsjn pundfcoD,tan- 
tiim radcntc. 

Tandem (1 iterum alium Soiis occubitum in humillimis vaporibus per C, cafmt 
trairdtis e!'gamus, fiet vltimusaSoIc radtusin vapores 3llapfus, cosquein C 
tamum attingcns KCL; radfus vero ab rodemin punc"roCrcfra£tus,crit C A. 
Q^icafusomncs, non pro ai bitrio frnguntur,fcd cxnectflitatcreifarpcfiuntj; 
fiquidcmaradio mcre contingcntcahqua rcfra&io, ( vtvuit fentcotiaoppo- 
(ita ) proccdir. Qoo daro iam, fcd non conceflo , cx M ccntro tam terra? qua rn 
Atmofphacra?, in tripltci ftatii dc^cripta^emiffajuntrcfi* MN, M D,ME, yltr* 
contaftuumpun&a^CD, E» 

Iriturcum angulus LC N (tt 
rtau?,rcausctiacililUdcincep$ 

LCM. Duobus igitur rcdiVL * X 

CN, LCMangulis, zquantur 
trcs anguli trianguli ACM; Scd 
&tresanguliMCA,ACL,LC A 
N,diaisduobusrcftisLCN,& ^ 
LCM *quantur;arquales igitur 
funt tres iftranguli, tribus didi 
triangulr ACMangulis. Eftau 
temCAMreaus,& ACMcom- J 
rounis; igitur (i auferam rc&um 
LCN, & recl u m CAM, rcmanc- 
buntduoanguUACL, & ACM 
tquatesduobusangulis A MC,& A CM; ablato ergocommuni angulo AC 
M, rcfidui A MC, ACL, xqusntur; eftautcm angulus ACL, anguIusRc- 
fr acti onis, po n i t ur cnim K L vltimus folis radius tangens vapores i n C, & ad o- 
culurri A ptrueniens, &c. Eodem modo prcbab tur angulus Rcfrattionis 
A D I, a-qualis angulo D M A ;& angulus A EG, itidem Krfra£tionis,a?qualis, 
rngulo E M A : maior aute «ft angulus A M E, quam A M D ; & A M D, qu am 
A M C ; vt cx Lcm matis fccundi dcmonftrationeconftat rcrgo maior cft rcfn- 
ft 10 A E G,quam A D I ; & maior harcqu am A C L. Et fuperficiei E,eft S p h z- 
I» amplioris , qu am D> & hxc quam C > &Cr Igitur vaporcsaltiores magis rc- 

F fringunt, 




•fringutK, quam demiflfiores, firangcntes refringantur. Falfum eftautemfc 
contraexpcrientiam , vt ctiam tn Sale-Ellipttco , pag. 21. oflendi,qt 6J vaporcs 
akiorcs ad refringendum fint aptiores humHioribus,carteris paribus aut homo- 
logis poficis : ergo falfum ctiam cft, tncidentes refringendas, tiCc linoas tadiolas 
-puretangentes. Quoderatoftcndendum. 

Do&rinar huicfurTraganturcxpcrientrat: ctcntm radtj pervttra Spharrica 
refradti, nunquam (quantum cgoquidcm CKperiri porui ) proucniunr a radirs 
nude tangcntibus, fed fccantibus vitrum, etiamfi irrcfra&i prouchcrcntur. 
£x quo habico priocipio infercur, vaporum alucudiaem clTcj 
iaucftigacu dirTiciicrD,e liacaincidcncfee; cum ei fccundum modo 
di6b,non a«c nude tangens, (ed fecans circulum verticalem,i dcoq.ic variabilis,- 
vaporcs quoquc cx hoc ipfo non tam humilos c{T«,atqucaIiqui illos faciunc. 

\^iD ARGVMEXTA fNlTIQ FACTA 
f reflondctur. 

Ad i. NegaturadR.efraC*tonem fufficere» tactdentiam fine fecandi po- 
tentta. quia curfus diredtus linec incidentis oon rctunditura fupcrficie nude 
fumpta,&apundoindiuifibiU # fcdacorporefup crficici ceniand* &c. vto- 
mnestradunt. 

Ad x. Negaturab inctinattone (ine fecandi potentta, causfiri rcfra&io- 
uem; conceditur, ficoniun6*a(it; quamradiuspuri conttngensconiundaoi 
aon habet. 

* Ad j. Conceditur Au&oruna loquendi modus , vltima tamen inde dcdu- 
6aconfequcntianegstur. QuiaradiusSphacram contingcnsnon taminclina- 
tus cft.quam omnturn radiorum inclipatorum terminus,id quod manifcflc pa* 
tet,intnclinattone fupcrplanumfaCta, qucfiangulumri-ctumadaiquet, iana 
tion inclinatio,fed coincidentia eft : cui in Sphrra contingentia refpondet : qug 
appellarurtamen laxcinclinaao, quiaangulus vidcHcct corua&usiatcrradium 
contingcntcm & arcum Spharricum interiabitur. Mixitna autcm incltoatio 
fuptr planum detcrminatu nuilacft poflfibilis. 

Ad 4. lUfpondetur ab Opticia Tractatoribus radium contingentis? fatta 
CKcludi in iis quar circa medium & radium incidcntijr,ad flcfraCf tonem requi- 
tnnr. C^datttemaliquiradium conta&us proinucnicndarcfra- 
dtonc & aliis nonnuilis indagandis aiTumnnt , id quidem 
vcrums(fc;fcdbocipfumin dubiovcrfari: vndc • 
potias.iuxtadi&a, contrariu fcmcnua 
ftariopoitcrt) 
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COBEtSf Sf. tt 

DE ALTITVDINE SOLIS SVPRA HO- 

RIZONTRM, 1VSTA M AlORt. 
C A P V T XXI I. 

# • 

TJ XcoquodSolisRcftaaiofiarad Imearo pcrpendicularenr, 
ncccffarioSolapparctakior.qpaiDrcvcrafK. Cum enim ipfc 

perradiostamum rcfrados vidcatur* ibi vtiqtic apparcbitciTe,inquolocofc 

fitu funt radij rcfracUatqui hi protrafii funt fupcriorcf quam radijincidentct ; 

quod fioortendo. Ri fraaus radms a radioincidcutia? intra diaphaoum dcnfius 

protraao.diucrgitadperpcndicularcmicrgointraAtfBofphjrram eflhurniiior 

illo jergo extra ipfam premaus, tft ipfomet fubiimior. Sol crgo pcr rcfra&om 

viius, appamalttor. 

In figura : radius incidentta? 

protraftus ABC ; rctia&us DBE: 

altiuscft pu6um C quam D j quia ^ 

aperpendiculariGHrcmotius:er- * 

fo poft imerfcdioncm fijdtam in 
, hureilius cft A quam E: in A ' C 
autem verfaturSol, ftdapparctin \ 
in F; aftior crgo apparet quam fic. 
quoautem maior rcfratftio, cofit 
Sol a loco vcro clcuatior : vt fi inci- 
dcns ridius protraclut fit I F,rcff a- 
dio rruior erit E Bl , fiue D B F, 
quam EBA,fiucDBC, ideoque 
Ihumiiius quam A; idcoque inE 
idipfum I altius crit,quarn lk A ta 
codemE* 

Quanta p onro hatc Solis aduc> 
titia rlcuatio fit, incertum. Nam 
R.cfrac?t^onem ipfa comitatur. Si- 
tcraTychonis doarinaeft, quaro cfleprobabile ridetor; n finicerrefraclfo 

3+.su;35 ; minutorumprimorum,gignatcontnaionemSolis5.circitcr;tunB 
«mfle eft , centraatonem maiorem,,*. fcilicctminutorum, emultoamplio! 
^rcfraaionconn : Diccndun q; vicfetur refraaioncm ad fcfqoigradum quo* 
dammodocxcrcfccrepofle. Etfic cuenire, vtSolfefquigraducxcdfior 
apparcat. Scd dc his paulo poft commodior ioftituc- 

tur narratio. 

F 2 J D£ 




?4 ntifRACflONlES 

DE CONTRACTIONJE SOLIS. ^ 

c a p v T XXIII. 

aO Omraftio So!i$ enafdtur cx inscquali parciuro ipfius fuprq- 
V/ roarummcdiaruai&infiroaruro,ruprahorizonccmcIeua- 
tioncj haecaucemex codirnaoat, quod ca? iuarqualicerad per- 
pendicularesfuas refringacur; hocaucero progeneracradiorum 
abiifdcmprogrefroruinequalis fuper Acmofphcraefuperficicrn 
lncli 

nactOjquamperftciecumabinferioribusSolis partibusemMl radtj ob- 

Jiquius.aSuperiorbus fcriaotrectius,vt ef Corollarto Lcmmatis tertj rrclc *ic- 

ducipoteft; heceiTceflhumilioresSv>lispartes ampliusrcfringi fubiunionbus, 

exporrigiq; alcius, vchemcntiusquc coar&arL ,; 
Omoiaterchuc- 

oTque di&a, cluci- 

dantur tn propofi- 

todiagrammatc.Ia 

quoex A cecrodc- 

Icript* circulus mi- 

aor ABC, fit At- 

fnofph^ra;maior A 

DE fic ccelumSo- 

lis;Linea verticalis 

AF,inquaintraA*# 

xnofphxram cofti- 

tutus oculusG, a- 

fpiciatSoIcvcl DE 

invcrticeF; vclH[ 

ioHarizintel; vel 

KL, in NadirM; 

(ponim* enim nuc 

terram non oblla- 

rc) vbique videbic 

oculus Gfolcmre- 

fractum,fcdnon v- 

biquecontra&um. 
sfonflA* NamSolDEvi- 
attm 2*. fusinZeniihF,contrahctura;qualiter pcrlineasrefrac3asGNcVGO,cumin- 
m ' cidcntesradij (iottj B & £C, pcrpendiculares A P, atquc A Q^ad quas vtique 

appro- 
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COELESTES. 7/ 

•appropmquarcdebuerunt radij refrae?ti G N , & GO ; vndefofcm fub ipfo vi- 
~fumrcfrtngi oportuit, minorerr queapparerecontradum, addiametrum N O 
minorern,quam vcracxiftat D E. SedharcverticaKs refra£rir>atc|;contractio, 
ob radioiam D 15 & E C incidentiam propcmodum rcclam , knium fugic, fola 
rttioneapprchcndicur, cum fit nimisexiiis. 

* SolveioHl, pofitusin Horizonre vero AI, rcfia&us&conrra&usinie- s$tumh$. 
qualiter^ppjrcttnHR., perradiationcsrefradas GK.G S,G H,fa6tasabin- 
cidentibusHT.VX.IY. EtquiamaiorcftanguluiHYI,quamSX V, &hic^"' 
maior, quam ILTHj idcirco plus rcfringitur GY, quam GX, &plusGX, 
quamGT; protra&aergorecta GX cxtra vaporcs inS.ibidcm titaltior, in 
fua proportione, quam protra&a GR.;8cGH, ahior, quam vrl G S, vcl G R : 
propterca quod harc intra Atmofphacram , ob incidcntero 1 Y obliquiorem, 
m agis acccdat ad fuam perpendicularem A Y, quam G S ad fuam, A X,&c. 

Minor crgoapparct totusSol H K refraftus, quam fit I H non nfractus ; 
& mtnor H Z femidtametrus rcfra&a inferior , quam fupcrior Z R. , itidcm rc- 
frada. 

Quod fi oculus G contucatur Solcm K L, in Nadir M, apparct is pcr re s$f*ref4. 
fradas radiationes G»0,in0; & CyA in A.«tra locaveraK&L,fubdia- 
mctro /3 A pcr rcfradioncm ampliata ; & cura incidcntiz K » , & L y vndiquc - 
faciant inclinationcs rqualcs , necefle cft Solis didu&ioncm fieri vntformem, 
idcoqueSolcm maiorcmfed Sphxricum apparerc. Vnderationiconfentancu, 
& Icgtbus ilcfra&ionum conforme vidctur ciTe, cundem extra N jdir in hemi- 
fpharrioinferiprc pofttum , finitorique acccdentcra , inarqualiter aropliari, vcr- 
fuscjoc IaNadirproue&umaluorem efle quamlongiorem, propterinciden- 
tiasoblic|uiorej,vticx Corollarioi. Lcm. 4. &ipfoLemmatcfatisdcducitur.a 
qua dodrina, ipfa ctiam ftare vidctur expcrientia. 

CONSECTARIA. 

Ex hifceconftac, i.Solcm, oculocxeraccncrum cerrx ira- 
rooco, circumaclum omoesfcrrae variccaccsobiiccrc, quoad fi. 
guram, quoad magnicudioetrL*. 

2. ln Zcniih rotundusat iufto minor ; inNadirrotundus, atiuftomaiot 
apparct. 

3. Intra Zcnith & Horizontem minoraltitudtnequam longitudine; vtr». 
quenmcn dvf«ct tapparer. 

4. In Honzomc (eniiuili vifus fobaltitudinedcficit,iongitudinc natura- 
lisapparct. 

; y IntraHorzontcm&Nadir^altitudinefrotcnftorapparctquamlong^ 

F 5 tudioe 
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I* JLEFRACTIOXES 

tudtnr>Ttraquetamcji ciccdcnre. R.nio h uius; qiioJ fola verticalla pfana 
fint pranarctra&ionum , cuiulraodiinhocfitunoapoiTunt efleplana loogitu- 
«linum, 

{» EaJcracucnict, fiSolem immotuni, ocuIusincircuUintravaporesfitt 
peripherta circumtatus contcmpletur; at motus in diamctro non per Solcm 
rranfmiiTa, vidcbit inxqualrm eitra centrum Atmofpharra? poiitusf incodcnv 
collocatuajiquftlcm & naturali magnitudine intucbitur. 

EXPEMIENTIJE PRIORI DOCTRIL , 

n*cQ»formcs* 

DE VITRIS IN GENERL 

C A P V T XXIV. 
Mnmmtt. 

t 

*• Mnia vicracuiufcunque excremicatis, dummodo regufa* 
' nVadaxcm oculi opcicum re&a, folam rci vifarmagoitu- 
dincmprodiu«rrad«nfitatcaucraritate,v!cinifatcautrcraotio* 
ne vitriabocuIo,aucobie<fto,non autcrofigurammueaor. 
2. Omnia vicra ad axcm oculi opticum obliqua, vcl contra* 
huoc, vcldiducficobiceladiirorraiccr;adeoc|'Je&magnitucjine 
& figura variaoc, plus vel minus, promaiore vcl mTnorc inclina- 
ttooe axis auc radtorum obliquica te ad fuperficieta vicri, maiore 
auc minore vifusavirre.aucvicriabobie&odiftancra. 

Omnia vicra plus inchnaca, amplius vel dilacanc vel coro* 
primuncrcm vifarn-». 

Ex hoc confirmantur LcmmataprarmifTa, vbidixi, maiorcm inclinaticv 
■em ferrui roaiorcm rcfrac&oncm, minorem minorem,&c. 

4. Nulla vitra (quantum cgo quidcmdiligentibus&rrequcntibus (acHf 
pcriculisafncutusfum) incidcnccm radium cangcncem, quieftre- 
ttusad Iincara perpcndicularcro in purxftum refra&ioms cdu- 
ftam , vidcnmr infringercv. Patct cxpcricotia^ 

Nio» 



C0ELE3TES. # 

H;ncfeqa?tur,omn« rad'osrefraaos,circabinciJcmibus qojtfcfCTit vi- 
trum. Viided»fficili<indagatuperhancviam rcdditurvaporum altitudo: qui 
tx hoc eciam capttcfablimiorcs aliquoTum opinionc euadunt. 

j. Omnia vi cra oculo vicina, fi parcero axe opcico fuperioreni 
indincnc ad euadem vcrfus oculum, rem ?ifamacqueconcra- 
aamfurlumexcoJluocordioariej (daturcnimcafus,vbidcprimunt) 
fiinfcriorcmad oculum axeroquedeclincnc.remvifam fupp*n- 
munu; fidexcrara,in lacuanx*; Gfiniftraro # ia dextramconcro- 
qucnr^. 

Equo ftabilirurdeplanis R.efra&ionum doorrina praemifla ; quod ist 
its vidclicct fcmper iaceant linea incidentia? , refra&ioots & perpendicularis. I- 
temque ad perpendicularcm vcl abeadem rcfta&ioprorattone mcdij; & ratio 
feddrtur , curSolfempcrapparcat altior, intra Atmofpharram hemifphxrij f«. 
perions viGis ; quta nimirum cxcrema vaporum fuperbci< s Solis refradiua, in- 
dinaturadoculumafupcrioribuafuisparubus, &c. Vidc Solis Elliptici figu- 
«»num.i.pag.i*. 

DE VITRIS IN SPECIE. 

CAFVTXXV. 
'VitTAfUn*. 

OMniavicraplaoa hoc habenc, vc obiVftifigararo noo roti- i 
ccnc.nifiininclinacioncvaldema^najcrafTtora tameo citius vt- 
dcotur id immutare, tenuioribus. 

2. Hoc mirabtle in vitris planis reperi ; quod cora eaderru 
fupcrficics oculo applicaca contrahac rem vifam_j, fi eiufdern 
fupcrficici oppoficum lacus admoueam oculo ; rem eandenxj 
didudramconccmpIer,quaroancca vidiconcraclanL*. 

Expcrtus fum fcoc in omnibus vitris pltnts quar hacxcnus pturitna ad 
ttamen adduxi; contigttquc hoc in altero plerumquc ciufdcm faciei fitu, 
cura alij fitus rera vtfara obliquc coar&arenr. An huius rcicaulfain vitris, 
tutarcanaquadam naturac vtrcfidcat, haud facile alfcuerauerim. Vitra ccrtc 
hoc tfficicntia, Vcoctiis accuratc funtcompUnata Scpcrpolita. 

r SCJ 
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fS REFR ACTIONES 

Sedlicetcxpolitiofitproba, vitiumtamenincfleplanitieifufpiccr; quoJ 
acicm ocutorum , non autem naturam cffugiat: vitra etbm piana fccundutn 
cundcm tenorem & trafium polita, fila quafi quxdam cmincntioracontra- 
hunt,quar ad hoc negotium multum vjleot: ambarctiam fuperficicshuccon- 
fcrrealiquid poflunr. Vtraq; enim fpcctem obie&i propriam in oculummit- 
tit, & fecundum inclinationem contrahit; iamfiduaf hajfpeciesr vt fatpefit» 
snutuo contactu, coniunguntur, tunc oculus obiectum product cx ift imat, &e. 
concurruntenim duo,in vnumoblongum,fimulachra, &c. Sed hxrationea 
non conuincunt. Nam vitrahbcro flatucoraplanata,fupcrficieinitidifTimje, 
cadem afTe&tonefuntprxdita. itaqueab artificis manu, hoc pcccatum, fi quocl 
eu\excufari nonpotcft. nifiquis dicat, etiam flatus in cofdcmfcmpcrcrrore* 
incidcrc. quod verofimilc vixvidctur. 

VITRA ELANOCONVEXA ET PLA- \ 

nocencaua. 

1. Planoconucxa, ficuc & planoconcaua,ad axem opcicuni 

rc&a^figurararelinquunc^roagnicudincro vanaoc: admota ocui» 
minorem efficiunt planoconuexa quam eadem remota ; maiorem planocon- 
cauaquameademremotiribneceuerfiocontingttinillif: tuncqtiamcontra- 
rta eueniunr. Planoconcaua obic&um nunquam euettuncquia radij ab lUiav 
rtfraftinunquamcoeunt. 

2. Piaoocoouexaad axem opcicom obIiqua,rcm vifam di- 
ducuocfccuDdumdiamecruro obliquamadaxemopcicuro.an- 
cecuerfiooem, &ficdiftra£Um aliasexalcanc.alias deroiccuoc> 
provafianimirura vicrifupcrficicoc adoculum ficu: poft cucr- 
fionem concrahuacrem vifamj,&c. 

Planoconcaua,rem io obliquaadaxem opticum, (eu coa- 
crafta diamccro imminuunc, mulcoque cootrarTtiorem often- 
dunt.idqucinmagnavarietate, prout conuexitas vcl cauitasprofccfcafucrita 
anagna vd parua Sphzra, &c» 

DE VITRIS HQMOCENTRICE CONVEXIS ET 
concauit , qualiafunt , quorumfuperficies tam conca* 
ua quxrn conuexa circa eundem axem 
defcribitur. 

u Omoia vicra Sphcrica homocemricc concaua 5c conue- 

XI, O 
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COE L ESTE S. & 
xa, ocuio obiiqucadmota, rem vifam tranfparente contrahunc. 

Experientiacrebra. 

2. EiufdcmSphacra? fcgmcnta,«quccra(Ta, scqucobliqua,* 
«quccontrahuntrcm vifarru. 

3. DiucrfarumSpharrarurofcgrocnta,quscfuntSpha;ra:m{-j 
norts cicius > id cft, dirtaocia breuiorc ab oculo > qua: maioris,car- 
dius, diftancia longioreconcrahuoc. 

4. £iufdem Sphafrc. fcgmcnta,quacfuntcraflioracitiu§,quQ 
tenuiora cardiusrcm vifaro concrahunr* Hioc roanifcftum vi- 
decur,crafliticmaliquidconferro. 

5. Omniabomocentriceconcauoconuexa, ocuload vitrS 
accedenccrem vifam augcnc, rcccdcnttTimminuunOr 

VIT-RA VTRIN£VE CONVEXA T ET . 
vtrmque c9tjcaua. 

1 Pr«flanthsccvitraidcroquodroixta, fcdintcnfius. Mix~ 
ta voco r quar conftanc vna plana , & alcera fupcr ficic vcl conuexa , vel concaua. 
Quando aucem vcraque vel conuexa , vel concaua cft, cunc idem , fed mulco cf- 
ficacius, raciunt, quod planoconucxa, vel planoconcaua. Ratio.quia rcfraccio 
mhifccduplicacurjvnde radij inconuexitaltcrorancoconucrgnnc, in conca- 
aiftantiindem diucrgont. 1 * 

2. NcquerefcrCjycrumeiufdcmvtraqucfupcrflciesconuc- 
xttati8Cxiftar r aucconcauicacis,andiucrfae,- femper entm alceraalce- 
rius vrm r pro fuaporentia auget ; cuiuslibet autem porenriadcfumicur a fupcr* 
fcric Spha?rrca,cuiuripf* porcionem participav 

3. ConoexacTgoad axcm apcicumobiiqua,obl0ngatreni 
fccoodumdiamccrum vitri inclroacara , antc ficua cocrfioncmr 
pollea rcroconcraria eueniunc,6ccr 

4* Concauaadaxcro opticuti>incIinata_. r rcrDmimagincr # 
fcmpcr brcuiorescxhibcoc.fccundum inchnacaro vitri ad axern 
opticurodraroccruro^infitu&rcroocionevicrraboculo/cuob^ 
tiCti i vicrorcruibufciinquo. 

CauiTaeft,quodradiorum iucctfecriohicnulla vnquam nac,cumfcmpcr 

Gr Traw- 
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V» *£FRjt€TIONES 

Trtntfcm nt aucem bxc vitrt vitat ret a vcrit locis mirum fn modum, fot- 
fum, deorfum, dextrorfum.finiftrorfum, &c. Qopd etiam in Soleexperin po- 
tes, per vitrurn llmilecoloributtindum,autinLunt plena, vitroliquido. Vi- 
debis enim vtrumlibet (tdus in Ellipfinconfigurari,8dlocotransferri,pro (itu 
&ftatu vitri. Et ficiufmodiduo autpluravitra, diuerfisloeisintcr vifum& fi- 
dcra di&a ftatueris, multiplicabis eadcm fidera. 

Equibusrationcm Parcliorum Parafclenarusnqueeruereaddifces. Qjioi 
idemfpccilla polyedra edocebunr. Sed &homocentrice conucxoconcaua vu 
tra,dequtbuspauloante,eadem przftant. Vode Q ex hifce humilibus inalta 
afccndere, tanquam gradibui quibufdam , aon pigebit ; dicemus obiec*tu vet 
nubis,velvaporisautfimilismeteori diaphaoi refracxiui, & vno iftorum mo? 
donsm muitipliciter figurati, &c. Solem fzpiufculc vidcri, ficc. & Parcliaita 
gigni, &c. Sed hacc ex occafiene ftringo , non inft ituto cnuclco. Sapientibus 
pauca. 

DE CRISTALLO, NVBIBVS, NEBVLIS, 

ATQVE ALIIS TR ANSPARENTIB VS 

corporibui'. 

CAPVT XXVI. 

•7/ 



E 



St non nemo, & quidem folers.iudicio fuo,fcd non fatis confideratus Ma- 
thema ticus,qui contendit criftaflun» vitro in ratione rccie' rcfri 

ngendicc- 

dere, idcoque ad vfus Opticos atque /Vftronomicos rainuscflcaccommoda- 
tao. Scd rcs,czteris paribus longe fecus habet. Datis cnim duabus, vitrca 
atque criftalltnalcntibusconuexisciufdcmquancitatis, fimtli*(uperncici,p»- 
rp cxpolitionis; criftallina certc vitream multum fupcrabit reprarfentandis 
obicdis quocunqucmodo, idquod ego crcberrima expcricntia didici. Cuc 
autemlentes crifUllinscommuniter minusvaleant vitrcis, fpccicsqueraroad- 
rnodum inconfufas , aut coloribus fucaris non adultcratas rransfundant, caui- 
faeft,quod rariflime perfccxe Sphe p rica,& rquabiliter exterfafuperficieinueitt- 



antur, fcd vndarum morc crifpatac vuantur, qucinsqualitasomnem 
ra^Jacroruratralucentiumordinernturbtt* vfumcjiie redumadimit* Hujus 
antem labis in cxpolicndo, ex parte materir, adfcribenda cft indomita? cri- 
flalli duritiei cx parteartlficis , partim infciti* , partim vccordtar. At vero qui 
improbum fcientixlaborem coniungit, &fumptusneccflariosin Mccnanico^ 
vfus cxpcDdir,is ctiam criftalli pcrtinaciam fKclcr. Non umen abnucvepe^ 
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COELESTES, +r 

mterdum tam nobilis roateruv, tam cxcdlentis formx vitra, quar palmam ctiara 
cxa& x criftallo for tailis prxripiaot. Scd hic cafus admodum rarut efU , 

• * » ■ » 

lateriroquxcuDquedevicrisha^eDusafifirmacaftior^decri- 

ftallo aEqucaucmulcoroagisaiTcueratur.Pracfcrtim cum Vitri&Cry- 
ftalli Rcfradioncs fint quafae aedem , cipcricntia&dodorum virorumau&o- 
ritate fuffragante. Vrdc Kcpl. in Dioptr^ Igitur Cryftallus fubafta & io figu- 
ras aptas tra nsformata, idcro potcrit ouod viitum. N cquc opus cft dintius hic 

immoran»«c- 

•. - • » 

... S E S. ■ 

Nubcsqaardamita denfar, crafTx&coIoratxfant, vtSoIcmoculisorttni- 
noadimant;&dchisad ncgotium prarfensincptls, nihrl cftdiccndum. Quar- 
damitararar, tenucs atqucdiaphana?, vtafpe&um Solis incolumcm prarflent; 
qaarum dupliccm origincm inuenio,terrcam cV aqutam. Tcrrca* furr o fpiiTo, 
autpulucri fparfo non mulrum alfimilcs , ficcar, calidar, difcontinuar,&exin- 
ftnitis quafi puluilculis conflata? funt, quorum llnguli natura fua adiaphani 
potiusquam ptripicui , radios folarcs magisrcucrberant qoam rcfringunr, id- 
eocjiieobtundcndo vcl confundcirdo Soti & inquietando varicque colorando' 
fontaptioFcs,quamordmat£refringendo. 

Aqncar autem , quia e vapore tenui huroidoque funt enatar, partibusquo 
contiguis^atquc pellucidis conftant, & fuperfkkm rcgularem facilius afiu- 
njunt j jdciro luccm ordiootius tam rcflc&ont, quaro rcfVingunt: cVhuic 
nubium gcneri Solis varias e rcfra&ione fa&as configurationes , arbitror 
pot.tTimum ctTcadicribeodas. Concingic enim farpeaumero , vt ca- 
dern nubcs Solem iubingrcila in varias concorqueac noo tao- 
cumforroa», fcdoc addiuerfas mundiplagas roodo oblongum, 
modocoarftacurn cxhibcat, & plana refra&ionuro modo fincr 
vercicalia- , modo circuli alcicudinuro , modoalij inomncnu 
parcem obliqui: quxvaricta* vti frpiiTimc tam a mequam aliis eftanim- 
aducrfa,no:i fiuc hngularianimi vtladmiratione, vclrccrcatione, & maximeV 
quandonubes a vcntisfum vthcmentiusagitatac,-itafoIida,iftorum afpc<5tuu» 
nificxrtfradione, darirationon potift. Rcfra&io autcm tani varia idcirco 
accidit, vel quia fupcrficits nubis rcfi ingentcs idcntidcm funt mutatar ; vcl quia 
fotius nubis fitusatq; indinario alia atq; alia fubiuit,quorum aitcrutrQ (tamctfi 
Ttrumc^ farpc concurrir ) fufHcit ad hanc variatione momcntanea cauflandam r 
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42 XEFRJCTlONES 

haudatiterarquefi quiscrirtallinarum vel vttrearum Sph*rarum maximarum 
fegmenta fubSole volirantia afpicerrt; eacnimcundtm diuerfimodefanert- 
fringercnt, pro varicta.ce interpofittonts. cuius rei documentum licct fumcre 
ex aqua vcl quicta vcl agitata; quam enira illic vmTormiter Sol rctorquccur, 
tara dirTormitcr hic reuerbcratur. 

E B V L AE. ■ • • 

Plcraquede nubibusdicta, accommodanturnebutis, exhisenim ilf*o- 
Tiuntur, liccis ficca?, humidis humidx , denfn dcnfa?, &c. In hoc folo d rTcrcn- 
tia cfl, quo J otulus in nebulis plerunquc exiftat.raro vcl nunqu im in nubibus, 
cV (icpotliiubes (itoculus inacre diaphanorariore; deindcquod nebulzfcm- 
pcrfiritinfhr cineria volitaacis difperfjc, adeoquc vixcontinuz, &cxhocre- 
ira&toniminushabiles^quamnubes; quod etiam expcrientia contirmarc vi- 
dctur; nam hebetanc ncbulz plcrunquc Solcm, raro autcra cransformaou 

Qu*(liohiccft,quifiai, vtccelo conftanter fereniflimo, auraque purga- 
titTima Sol raagis Eiltpticusappareat , quara ccelo mulcum vapidofic veluti nc- 
bulofo ; reiicienda vidccur cau(fi in diuerfam mediorum elcuatorum naturam; 
namquandoc<x'um ferenifliaiumeft, vaporcs funt roridi, tenues , contigui, 
peiluciJi, politcccrminaci, ideoquemultura rcfra&iui; quando vcrb obtufum 
apparet coelum , tu nc Atmofphxra i nfccta eft haiicibus terreis , ficcis, fu midis, 
difcrctis, turbulcntis & minimcad refringendum, fedSolcm hcbetandum fic 
concuttendum dacis. vc incer caetera expertri quiuis poteft , fi fpeciem Solis per 
interiectum fumum,mt vagantes atque excicacos pulueres cubo in ehartam ex- 
cipiat: id quod 24. Noucmbr. vnus c difcipults raeis folerter prsftitit, quide 
ciupli Solis orientalis inter cartcra harc haber. 

>t Confirmata cft multum fcntcntia,qu*fcintillatfonem ait fieH intercurrc- 
> » tibus vaporibus, &c. Nam cum Sol orirctur,& nccdum tocuscflec fupra hori- 
> 1 zoncem, vfq; fercad Jtitudincm vnius gradus contincnrer ac vchcmentiflimc 
11 cremebat: piftca quicuit vfquc dum Cnninum Conuicxjs attigic.cquoco- 
* » piof ts fumus afccndwbit,imo non afccndebit,fcd dirTundcbatur in occidcccm : 
> > hic f jmus cum inter cubum & Solem ((icut alias nonnunquam nubes intercur- 
>> rcrc folenc) intcrcnrrit, fubico Soleodem prorfus modo, ficucanteinHori- 
>> zontc, vchcmentidimctremebacabeuntefumo, illico&tremorabiit; &hoc 
>> notaui vfquedum Sol altitudincm fecundi gradusfuperaret,&r. Htetamcnin- 
>> tcrcurfus fumi diamctrum fercnthilmutauic, ccrtc nonbrcuiorcm fccit, fcd 
>> potiusamplioreni. Vidccap.34. 
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COEL ESTES^ 43 
KsfLlA 7RANSPARENTIA CORPORA. 

Eft aqua vitris inclufa , cjuar fi rxtremiratibusoptis polleant, vtputa , con- 
«ciif,concauis, pl inh,&c. omaiaqoaicriaallus , quar vitra folida prarftant ; vt 
cxpcricntt claru cuadct. Sunt ctia nonnulli pcrfpicui Upidcs,cIc£tru,cornu,&c. 
qux multum opacitatis admixtum oabcot,& poliri difficulter poflunt, hinc vd 
nihil vcl parura rcfringnnt , fcd colorum luciscj; tmagincs in fefeimbibitas ma- 
ligneadmodum tranfmtttuot,* cjuia ttmpcricificcxfidentor.idcircorcfrt- 



C 0 N S ECTAR I A. 

Ex allatis Expcrieotiis & dcmonftrttionibus, vtiles do&rinar, paradox* 
fbrfitan, fed verx & rebus Aftronomicis pcrneceiTariar, colliguntur. 

CIRCA HEMISPFLERIVM APPA- 



RENS FT EIVS CIRCVLOS. 
;r CAPVT XXVII, 
f. Omoiapaceociscoeli puQc^a^sprascervcrticciiu, Refra- 



centrum aflumptum, radios inclioaot in fupcr ficicm vaporum, prztcr Zcoitb. 
pcrCoroll. Lcmm.j. &c. 

Omoia paccnciscoclipuoda,iuftofublimoravidcocu£-, 
pr*ccr Zcoicb. Dempnaratux qt cap,*x. 

3. Tocum de coeloquodapparec, pluseft quamappareo* 

pluscft, proptcrcxaItationcm;minuscflcapparct,obcontradioncm. 

4. Si id quodrcfraclum apparcc , heroifpaerium praccise x- 
quac (cpcftellis diametralitcroppofitis fciri potcft ) cuoccercum cft,abf 
que refra&ione minus dimidio cccli pacere , adeoque rainorero 
cflc forficancoeli acerra diftanciaro, quam pucecur^cerrsquefc- 
midiamecrum oon omoioo forcaflis 10 fcnfibilem. Vndc ad hanc 
rcra attendcrc, oon erit abs re. 

5. Si verequodrcfracluroapparec hemifpharrio roaius cft, 
probabile fic f rcmocioncm cccli a ccrraeflefcofu omni fupcrio. 
rcm_*. 

6. Acfiquodapparctheroifphaeriominusexiftcrcc, cerrau' 
coelomulcumadmoucrecur. C 3 7. 
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7* Pdfixa xcjuali AtmofphcrsV circum circa, qua Horizon fenfibifis ex- 
nanduur,cotcmpcrationc: Solus horizoo ciufquc paraJiclifigurani 
genuiuaro circuli fcruanc , cciaro rcfra&i , acquc exalcati reli^ot 
ctrcult omnes tam maximi quam non maximi.pcrrccxarn circuli formam amh> 
tunt , obinatouahem fcilicct refra&ionem fingulorum in ipfis pundoram fieri 
iblitam. Proptcrca quop Horizonti non fint parallcli , fcd ad eundem obliqui. 

St Circulorura fcmper a-pparentium qui maximus cx parto 
rei eft, ob rcfraftioncm cxalcacus roinor apparcc efTe maximo 
fcmpcr apparcnciqnv $ qulojod^apparcc eflc maximus. cft 
maxiroo maior cx parce rci , & horizon tcro fccac > porcioncm <f; 
aliquara fui rnfraeuodcm femper habeu. 

5. Circuioruro feroper laccncium a parce rei maxirous, nonr 

aionc ficri folicaro; & qui modo laceotium raaxunusapparcL* 
eflcjeftminorreipfajroaxiroofcmpcrlaccntium. 

10. C irculus cceli canrHorizooce^tetreflri fenUbili coinci- 
dcns.bencficioRefrd&ioQiscxalcatur vt cerraro ciOgatr,altas eun- 
dem fccarcc, & mfra-pofitus, tn confpe&um 000 vcniret. Isvc- 
r6,qui exparrerrticom renfibilrceTreocongrucref^ftouncRo^ 
fraaus,ipfoalcioc-. v "» 

1 1. Omnes Verttcates circuli, aliquamirfuorum arcuum portfones ihfra 
Horizontcra cx parterci conftitotas ifupra-enadcra eflferunr, exaltatas Kefra* 



CIRCA SIDERVM APFARITIONES. 

GAPVT XXVIII. " - 



i 



T. Nulla fidcra excra Zcoitbpofita , videorurin fuis lociV 
hcecidfeofyi 00 mukom paccac, vbi 40.atckudtoregradura plu* 
miQUS>obcioent. fttetcx confefr.t. Cap. pr$cedcnris. 

2. Nulla ficrera vcram fupra horizonccm altitadinem ofte- 
duncextraZcnithJicccidfenfumfugiat, quandoaZcnichprow 
pcabfunc. PatctcxConfca.i>Cap. priorii. 
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). OmniafideraioMorfeoiitcfcQflbilifica, fantcxparto 
Teiinfraeundcro. Pat«texConfc<&.K>.Cap.prioris. 

4. Oraniafidcraquxfuntaparccrtiin Horizonte fenfibili, 
«pparent efTc fupra cundcra. Patet cx eodem. 

5. NuIIafidcrura.incodcm vercicalificorura, abHorizon- 
tc prope.tnacqualiccr camcn rerootorura , diftantia qu« apparcc 

▼cracft,fcdfcmpervcraminor,rcnfuiquccxpofica. CoUigttureK 
Confeft. 5. Cap. priorts : & ci aliis pafliro. 

6. Omnisfidcrum in Horitonce fimuliacentium, diftantia 
•iotcr fequxapparc* vcracft,&crroris cxpers. Patct ex Coafea«- 
fio4.Cap. 25. 

7. Nulia fidera Horizontem reftumfimulfubeuntia_>> ifu. 
codem fiuc in auftrum fiue io borcam plus scquo ampliantun-. 
Pacet ex piiore, 

8. • O.mnia fidcraHorizonccm obliquum fcrientia, laticu- 
diacm borcalcm tam orciua quam occiduam luftoampliorcm 
cxhibent, auftralem minorem; & illa quidem qu* parallclot 
poloclcuato viciniorcsdcfcribuoc, plus inhocgcnercpoflunr, 
quam quacxomo«orcs,&C. Caufla crt.magis obliqaaillorom afccnfioflC 
defcctifio, quaauftomm ; vnde per rcfra&toncm eleuata , apparent in vcrttcaK 
rcmotror c^uam ilia, cVe. PatetcxConfe&. n.Cap.antecedcntis. 

% Exmododiclis.duarumapparttionura qusc do&os diu 
torfcrunt vcra dcgcnuina caufia rcdditur^. 

Aiterius; Quod Sol in aequinocliis nonnihil in Septcotrio- 
ncm velauftrum declinare vidcacun ?t aperte docet Martisnus Ca- 
pella Encrclopsediae 1. 8. & re&c eundem explanat Keplerus in Paralip. fuis* 
Cap. 4. num. 10. & altj paflim. Sumitur entmtmias ratio, ex Confe&ario prio- 
re, ab amplirudineapparente dcbito mavore. 

Akeriui; Quod fidcrahorirontcm firoul aut propeftringeii- 
tia, amplius i fc diffidere puccntur in codcm, quam fupra in vcr- 

ticc-i, autcidemvicinadiftiterano. Fitenimhoc etiam propteram- 
plitudinem , quaro in Horironte obtiquoexhtbent «ciuaampuorem, itldcm 
proptcranticipitam roancrti poflpoutam Tcfpcri cxaJtatioocm , a Rcfra&io- 
nccauflatam. 

• * * 

10. Ora- 



4* REFKJtCTIOWES 

io* Omnia fidcra in eodem vcrticali , aurfibi valdc vieioif 
▼ercicslibus circulis fi ca, ab horizonce camea inarq ua iiccr rcrao- 
ta,ad feplus cequo, fecundum aicimdinem conucrgunr. Patetex 
cap. 11. & 13. eVc. Vndc difhntia illorum fecundum altirudincm iufto minor 
spparctridcoquein crrorem adducit. 

ExhocaliamrurruscIicic5cauflam,curocuIuscciain Sphar- 
ra rt Qa conflitucus,arbicrccur fidera 10 Honzoocc laccncia roa- 
gisa fcdiflidcrefccundum longicudine, quaro vidcbancur pro- 
peZcnich cum carac cxparcc rti vcrobiq; sequaltcer diifiJeanc, 

Nam cumea ipfc rclatiueinordiocad fidcra aitrora confidcnt , prout figuram 
triangularem , verbicaufla , aut fimile conrtciunt > & huius figurz fttuna aiium 
atque comprcfliorcm repcriat penes Horizontem conftitutz, quam iuxta ver- 
ticem vidcrar, proptercaquod aftrain horizonteiacentia ctiam lendbilitcr ex- 
aJtcturadfuperiora vicinarefra&ionis intcrucr.ru , idcoqucdtflantizaltitudL- 
num dccurtentur; hinc fit vt oculus triangulum comprt ifius inueniat in hori- 
zonte, quam adZcnith,&cxcozqueaut citius arbitrttur inferiora (tdcra. in 
horizonte taccntia, a fcreceffifle fccundum Iongitudincm,quam conctfTitTcfc- 
cundum altitudinem ad lupcrius, vt in exemplo. 

In hemifphxrio apparcntc ABC, 
oculus D c tcrra confpiciat tria ftdcra B £ 
Fad vcrticemita compoGta, vttriangu- 
lum BEF ftt zquilaterum , adcoquc a- 
cutangulum. Incurrat idcm oculus I), 
in eadem fldera G H I, horizonti pro- 
wraantia r & apparcbit triangulum GH ^_ 
I, a flcllls iftia przfcntatum fcalenum 
•btufaugutum, vcl ccrte com prcffius, an- 
gulusquc.ad G fa&us obtufus , qui ad 

verticcm Beratacutus. Vndeper faHaciamconcIudit vifus,bafm Hlmaiorenr 
cflc in horizont c , bafi £ F iuxta vcrticcm, idcoquedifcciTtffe Aellac H & I ; ma* 
Icfupponcns non variatas dfc alcirudincs H G , & G I,cum lint iplar brcutorer 
quam B E, & B F, proptcr rctra&ionem. Id iplum eurdentcr inttlligitur , fi fc- 
micirculum A B C, dirfrz figurz faciamui cflc mcdium difcumSolis r tu Sphzra 
rcaaconflituti pcragrantemzquatoris ctrculum, inque Solisfummo vertice 
ftcllam B , & duas altas in exr rcmitat ibus Ibngitudims A, & C, con fidcrc mu s - r 
comprchendcnt ez in Zcnirlt trizngulum rccta n gu i u m A B C ; i n Horizonte 
aogulus ad Eapparcbit o b El li p fui iol a r cni obtufus. Stmile atiidanulimus d e 

roaculi* 

1 
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COE L E STE S* 47 

mtcuns folaribus in Sole Elliptico, p.i vt vidcas hanc rem n 6 tantu m ratioue , 
cbriflima pcruinci, fcd cxpehentra irrefragabili co nfta biliri. Et cx hoc etiam, 
ratioaliquarcddiqueat»curvifusSoletn in Horizontcmaiorem ccnfeat,quam 
inZenith, aut iuita. Putatcnim longitudini aliquid accreuifle/ cumpotius 
deccflcrit Altirudini. Scdalia etiam huius cauflacx oculo, alio Ioco c(t aflfe> 
renda. 

1 1» Sidera borizontcm exhcmilpbasrioSuperiore cancum 
ftringencia deorfurru % non auccm fecancia^, func in circulo qui 
maior efl Maximo feroper apparentiuro ; ex hcm rfpharrio infc- 
riore furfum, func in eo qui minor cft rnaxiroo fem per lacenciu. 
Paictex confe&. 8.cap.,antecedentts. Vnde, 

n. Quialcicudines poliefidcribus horizoncivicinisinuc- 
ftigac;qutfidcrumcbftantia$ vercicalesexplorac; qui locos ve- 
rostndagac>roanifeftocrrandipertcu)oobnoxjuseft. Vndc Re- 
fra&iones cognofci dcbcnr, vt errori remedium adhibcatur. 

r 3. Quod fi, qui in Sphacra recla habicanc polo» vcrinquo 
inhorizonce vifuntj certum eft, ablatis vaporibus dimidiunL» 
cccli non vifuro iri j ccrrum eft, ncc tantam cceli machinaro, nc*- 
que tancam fteilarum auc vaftitarem auc elongationcro elTo. 

Vnde duplex infligeretur vuftius Copcrnico, alterum quod motus fidcrum, o- 
ptntone ews lenttor r aherum qtiod firmamenti ad orbcm magnum proportio 
foretfenftb lis. Scdbacccxquilitacexploraeionirelinquuntur. 

T4. Hanc aucero Spbaerae fteUacae rerootioocmr quia fciro 
roulcuroincercft, in Sphasranoftra obliqua ficindagabimus. In 
Spharra A B C D, fit axis mundi AC, terminatus in A polum deprcflum , 
in Cexaltatum v horizon fit B £ D F ; arquator F G E H j ccntrum Spharrx fu l 
terra. Quia igiturcommuncs horizontis 
& itquinodialis fc&iones funt pun&a F, q 
& E, ipfa funt pun&a veri ortus & occafus,. 
ortui quidcm F, occafusautem E. 

Dico igitur primo ; fi duae ftellar 
in^quatorcdiamctraliter oppo- B 
fitjeinucniuncur, &ipfaeinhifco 
punctis horizoncis fpeclanrur,ica_* 



" 1 



vcduro Forirur,eodem rooroenco' •* A^\. -* - ^ Jlu >^at ic 

©ccidat oppofica ftcllaE 5 im poflS- :'v \ ■ 
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M Eft JCTIO NES 
bilc cffc i vc terrs magoicudo iofeofibilis fic ad magoitud iQere* 

firmamcnti. AIiascnimftella;h*amb3^uprahofrzontem fimulconfpicc- 
f cntur. TVaffertim cum bcncflcio R.efra6tionis mukum promoucrcntur. 

Dico2. Sidu» ftclI«F,6cEdiamccraliccroppoficx firaulcx- 
aleatae vifuocur fupra horiioncem , in K & L, idqucaddimidiu 
quafi graduraautaroplius, plusquamprobabilceft,nulIamfore 
* fcnfibilera ccrrxadFirraamcncumproporcionem: ficcnimamo- 
ta Atmofpharra, & confequeater cctTante R.cfra&ione, ccrncrentur ezdem 
ftcllxin horicontcideocjuedimtdium isvifuipermittcrct. 

Dicoj. Si ftcllas diamctralicer inarquarorcoppoficac firaul 
vclfupra velinhorizonte confpici nequeuncnecciYcfimplici- 
tcr eft # cerram ad firroaroencum valde fcofibilem eiTc: vcpoco 
qusecancumdecocliconfpcduadimac, vcdua;bsfteIla?,nequo 
altioresquidcm,rcfaclioois dono, fimul fpeclari ncquaquarru. 
poftinc. Quam rem vt Aftronomi cV norint & aucupentur « 

Dico 4. Si duat ftcllac in cquacore pofica?, quales F & £, ora- 
aibuspopulisfimiliccr apparcot; id cft, velinhorizontc fimui 
vifuocur, velfuprahorizooccm fimulacque acqualucr,- velfimul 
videriauoquam valeocfucceftiueauccm codem raodovbique 
ccrnuncuc calesinquam ftcllar, diaraccraliccropponuncur. 

Dico 5. Siduatio arquacorcfteil«,F&E, orcusoccafusq'uo 
permucacos (imiics exhibcnc, ca; diaraccraliccr opponuntur^. 
VtfrF&Efimul virantur; Fin ortu Einoccafu: poft medium vero annum 
(idqueob 5o!isabfcntiam) F in Eoccaiu, & Ejn Fortu fim ul fpcclanrur ift 
horiiontc ficut ante annum mcdium ; aut finuiJ fupra horixontcm in K& L, 
idque vicibuspermutatts : cui Jens cfl talcs ftdlas c diaractro libi opponi. 

Dico 6. Si duae in aequatore ftollae raocibus & ficibus per- 
mutacis* eadem locaad horizonccra non reprefencano ; im pof- 
fibiieeft,ca:terisparibus,hasfteil3sdiamecraliteroppoficascnc. 

Qjac de ftellis in zquatore oppofitis dixi, applicari poffunt ad quaruis 
duofidera, in quouis circulo verticali fub fitu Spharrae cuiufcunquc,diamc- 
traliwroof ofita. 

H*c auicm resmaximc etiaanimaduertifoletcVpoteft, inEcIipfibus Lu- 
naribus iub ortum autoccafum Solisaccidenttbus. Ibi cnim Luminaria magna 
of poiitioncmdiamLCjralem obtinent, & in verohorizonte fuasfcdcshabent. 
Vidc Piin. I. n.hift. nat. c. ij, Et Keplcr. irrParalip. Prop.11* Probl. 4-n. 50. *c. 



COELESTES. & 

CIRCA TEMPORA ET LVCES. 

C A P V T XXIX. 

Dles ciuilesab ortu ad onu,autab occafu, ad occasfi (abftra- ». 
hedo ctia a moru Solis fccndo)prout refra&io eft magna vel 

parua,ica magnitudinc variant j quia dics hi a prarfcntia lucis menfura- 
tur,quam refra&io inarqualiter difpcnfat : vndc Horis ab ortu aut occafu,in ob- 
frruandi ncgotio,non cft nimium hdendum. AJiai cnim citiusSoloritur qtfam 

2. Dies a media noclcad mcdiam.*, fcmpcr funtarqualcs; 

nam refradio hic mh- 1 impcdit : qux fit tantum in circuhs rerticahbus, fccun- 
dumalttudin < m, r oauum Ionguudii.«m. LAauun Muidianut vcrticalium 
«rculorum primariu$,8tc 

3. Dies Aftronomicia roeridicad meridiera, sequaliracem 

nrmlicer feeuram pra?bent.Etiami1enimficri poflit, vtSoIinmeridicaU 
tior fitdcbito, non tamen idcircofcrius autcitiusad mcridianum ctiara^appa- 
rcntcr pcrucnit, f< d arqualibus fanc intcruallisculminar. 
' 4. Arcusdiurni, fiuedres Solarcs vfuales,qnosalij:arcificia- 
Ics, noonulJi naturales appcllan t, femper fun c longiores,eorum 
com pJera eca fiuc arcus no&urni iljjs oppofici,fcmper funrsequo 

brcuiorcs, in ora ni Sphsera. Ra tio Sola cft, quia Solis rc fia ctio fit ad 11- 
ncaw pcrpcndicularcm , qui proptcrca fcfc vcrfus loci vcrttccm ciporrigit, & 

otbitocitiuscxfurgit,arquofcriu$occumbit. 

5. Vndc horologia omnia fblaria, potiflimuni vero ex Altitudinibus con- 
rcfta,haIIucinarinccc\rccn,&cos-quiabortu adoccafum,autcontra,horasdi- 
' gunt,frequcnrereiTarc j nifl ajiundeoccurrant ; quod vt melius fieri poflit: 
eirca pnmu oricnms,& vlcirouoccidcncisSolispre^ipuepunclu^ 

Nota 1. duplicimodopoflcagnomonib^fcuaxibushorologicisproicdas 
vmbras,fiuc curfores in quadrantib'& Cylindris,&c.decipcrc;aut .n.lincis ho- 
rariis non rcdtc defignadis; aut locu Soli in Zodiaco adultcrinu m attribut ndo, 
imponerequeunt incauto tyroni. A d lincas crgo borarias q, attinet 5 

Nota 2. dcccptioncm cadcrcpofTevdin tcmporisdurationc;vcl in linearii * 
horariarO dcfignationem. Ad durationcm teroporis quod fpcclat; 

Noca 3. Seroper&vbiquefuboraniSpharra.afccndcncefu». 
pra Korizdnccro Solc ccmpus ancicipari, codcro infra cundenjL» 
icfccndcnte, poftponi y ita vt bencficio Rcfraaionis,hornines Solc fru*. 

H 2- turdiu- \ 
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tur diutius, & in arcu paraTleri cuiufuis, quecn duo circuli horarij intercipiunt^ 
conficiendo Sol plus morxinfumat mane & vefperi , quam meridie ; qua* cauP 
fa in folam Rcfra&ioncm cft r eiicienda. Vnde 

Nota 4. Qupniam Rcfraaio eft inarqualis , maximi fub ortum & occa- 
fum, fenfim deinde pro SoJis elouatione mioor, atq; minor ; inde fit; vt & tem- 
pora irtaRcfraaionibus obnoiia, durationcs inarqualcs nobis cxhibcant; 

cruotque difFercncia? horarum iftarura , eadcm ioccr fc propor- 
tiooc, qua fucrinc Rcfraftiones, & coocra, &c. 

Noca 5. Sicut fub Spharra reaa. & obliquis huic vicinisRcfraaioSola 
tempora horariaproducit:ita (quodfatismirabile) fub Sphxra paralle- 
Ja, & obliqu is huic vici nis , loccgros dies aoctcipat & poftponiu. 
flt hoc proptcr maximamobliqoitatem illius Spharrar ; nam Sol ad horizontcm 
ibidcm diutiffime manet, propter inciinatiooem Eclipticar, idcoqueii ciufdcm 
Rcfradio vcl vnicum gradum rquet , quod ficri farpius non eft dubium,donec 
Soltantum arcum in Ecliptica , ,qui vno gradui in verticaii accepto refpondct, 
percurratjabantur aliquot dies,&c. Nam vni gradui in circulo vcrticali.huiui 
SphxrjrTrcfpondent in EcKptica au« 30.' 10." tu Curo autcm Rcfraaio, inte- 
grum gradum far piufcule cxccdere queat , imo probabiliflimc ad duosquando- 
quc pertingat: hinc fitintalicafu, Solcm fuprahorizontcm in Spharra paralle- 
laeuafurum quinquedicbus citius. eoquodduobvgradibusin verticali fura- 
ptis, refpndcant 5.» 1/ 44." 4."' in^cliptica, &c Contrarium fitin Spharra 
rc&a; vbi&Eclipticaadhorizontem paruam inclinationem habet,&Motus 
primusSoIemabhonxontc moxauehit; qaodinSphcraparalletanonfit» vbi 
Solem folus motus fecundusfupra horizontem clcuat. Nihilominus tamcn 
contingcre poteft, vc vtrobiq; Refra&ionis quantitas in fc iitcadcm,&c. 

CIRCA VMBRARVM, IN LINEAS 

hormds froieclioncs. 

Nota 6. Cum Rcfraaio, vt Notandoj. 4.&5« diaum, vbique&fcm- 
per in tcmpora peccct,prouehendo Solcm citius,eundcmque abituricntem rc- 
morando ; a Sole autem radij in Itilos horarios im pa^i vmfcras horarum difcii- 
minatrices proiiciant : QuarftiO Qunc cft ; 

Vcrum Refraftio vim fuam in horologiacciamfciochcrica 

exerceac,&ficutSolemiu(tomaturiusfuper finitorem cxaltat; ita idipSU 
invmbrisgoomonumadlincashorariasproicdisfigntrlccc. An 
vcfoiiludfolum faciaci lineas auccra horarias cafdcm vmbris 

ftilo- 
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CQE LESTES. /7 
ftilorom permittat;quas«copaiTem,Sol^^ 

dcotO,TOldefcfDdcntO. Vt qttia In£c4ftadij Sol principiumCancri 
poffidcns,horizontemobtinerct mane hora 4. vefpcrc 8. fine Rcfradionc? 
•cum mod6 RcfrarCtus cundcmfubeat matutinus ante 4. vcfpcntmus deferat 
foH octauam j dubitatur nunc , An vmbrj ftilorum id ipfum in Hneis horarrrs 
cttam indicetianveroin cafdcm lincashorariasincurrant, in quas accidhTent, 
fi Soi irreFra&us apparuhTct? 

Diccodum breuitcr 1. Quadraotcs, Cyliadros, Aooolos, 
(imiliaquehorologiamobiiiaex alcicudioibus Solis fuprahori- 
zoocem coofecta^ , io omni loco & Sphxra , femper oftendcro 
tcmpus,horuro & looum Solis, quafuiircotiodicaca, fi Sol irre- 

fraftus alluxifleO. Caufla eft, quia ifla inftrumcnta iocum Solis in Zodia- 
co non inueftigant ex radio Solis,fcd cognitum & iouentum antefupponunr, 
vt cx eo in cognitionem hone; latemis pcrucniatur. Et cum horariar linex tn its 
fiat defcripta? exSolisaltitudinibus quas fupra hortzontcm in quoUbetftgno & 
horadieiquauishabet; hincfit, vt curfor vd index adloirumSoJisconftituti, 
oftendanx horatn altttudinibus Solis lonuenientem : fiuc iarm illam altitudi- 
nemacquifiucritSol per R fradioncm fiuc non. Et fic hora ortus & occa- 
fusquaetuiffct abfquc JLcfradione fcmper reprasfentatur iohifceiaflruwcn- 
tis,&c 

Diceodum 2. Caeterahorologiafciothericafixa,cuiufmodi 
cftvcrcicaie,*quiooftiale,&c. iaSphscraquidcmrcc}a,femper 
accipcre vmbram orciuam acque occiduaroaSoIe refraclo iru 
cafdcm lioeas horarias, inquasaccepiflTencabirrcfracro. R 3 tio 
cuidcns. C^aplanumhorizontalcinhKSpharracoinciditcumcirculohorjr 
C. Ergo fi Sol horizontem infider,fempcr eftin circulo horar fcxtar ; ideocjucin 
horologiisvmbraftiliin lineamhor*iextzdirigitur; eoquodlineatifta hora- 
riar fint fe&iones communcs circubrum horariorum cumplanishorariis ; hittc 
ipfarin fuorumcirculorum planis neceflarioiacent, &c. 

Dicedum 3. IoSpba:raobliqua,vmbraftiliaSolcexoricn- 
ceacq; occideoce rcfraclo profec~ca,ooaobumbraceamlineam 
horariam, quam obcexiiTecproie&aaSoleirrcfrado. Ptobatur. 
Vmbra ftiH lineaq; horaria & radius Solis in ftilum occurfans adeoque Sol ip/e, 
vbicunqucunde pofitus, in vnofemperfunt circulohorario, vt cx gnomont- 
cis euidenseft: atqui Sol in horizonte confttrutus alium circulum horarium 
iafidct refraclus, alium irrcfractus ; quia iuxtaConfcft. 8, cap. 18. aliam re fra- # 

h 3 a U s, 
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&ut hic, afiam irrefra&us anplicadiaem obtinet: ergo & radiusab rpfoiv 
ftilurn prolapfus & flilus atquc linea boraria aflilo inumbrata,iu alio etiam cir- 
culohorario v«rfantur,quandoSoI rcftaclus Korizontcm pofTidcr, quam qua- 
docuridc irrcfradtus inuadir.QuodautSolin variataamplitudineetiaarculurrt 
korariu mutet;indefiteuidcs,quiamSphe/a obliqua, circuli borarij pcran.bos 
polos & (ingula horiaotis pucta traieunt; vnde in quolibct horizontis alio alio- 
quc pudo vcrfans Sol,neceflario in alio atq; aiio plano horario lacct. Hinc »a- 
nefubcxortum Solis, vmbraflili cadctinhncam horariamquxmancantcce- 
dit, & vcfpcrc fcquitur cam, quae ortui atquc occafui Solis irrcfra&i dcbcbat u r. 
Id quod crebra cxperientia hic Ingolfladij confirmauit. Ortus cnim Soflitia- 
lis in cancro vmbram primam collocauit intra tcrtiat & quarta? matu tinat lincjs* 
occafus poflremam intra odauz & nona?, tta vt oc"hua fcrme pars horztam 
snane quam vcfpcre amplius ab vmbra indicarctur, &c. 

Diccndura 4. Sub Sphscra parallcla hafcc varietatcs raulco 
maxiroe locum habercvci cxpendcnci facile paccbio. Nam pro- 

pter R.cfraCrionuminconflantiam , ficri potcfl vt Sol homintbusin hacorbia 
plaga conflitutis cmicctin aliquocirculohorzduodecimar, vclnonz, vclpri- 
tnz : cuni tamen circulum horae fc»t* occuparedcbcrct*vrabra. Ni(j vclimus 
conccdere Hlos merMianofixoarqueccrtocarere,cVc. 

Pro ejsorbicacione vmbrac a vero Solis loco.in Zodiaco r 
Nota 7. In Horologiis mobilibus fecundum eleuacioncsSo- 
Ksfuprahorizoocem poficiconflruclis,curfores&ftilosfcmper 
©ftendcrc verum locum Sol» cam oricncis quam occidcncis, ia 
omniSph*ra5&C ratronempetesexdicendo. 1. Notandi6\&c. 

In aliis vcro ftabilibus borologiis, Zodiacum infcnptum^ 
habcntibus, aliccrfe rcshabcc. Nam in toto vniucrfo vnicus tantum 
sfquator, idq;inSolaSphcera recla , Solem domicilio fuo accrptum, ita 
moderatur, vt excrrare non fihat aregia via; idcoqucncque radiisSol emiF- 
fis vmbras in alicna diucrticula hfc cogtt j. fcd ficut ipfe arquatorem , ita vmbrae 
apexlincam arquino&ialem inconniucntcrobambuiat^ipfaque vera ortus 8c 
•ccafus pun&a, Arictisquc& Librarlocadcfignat 

Reliquerum verofignorum ocParaHclorum inorru atq;oc- 
cafuSolis loca vera in arcubusZodiacidelincaca^, vmbraaftilo 
pr6ic&a,nunquaoftendic,fcdfcroperaberrat: roinuscaroefcn* 
fibilkcr inSphaerarccla; pluski obliquaj maximein parallefa. 
llatio horum om niu cfl; quia R.cfra6tio fit fccundum circulos vcrticales. Cu m 
crgo cx parallclis fglmzquator in Sphaera rc&a congruat cum wticah Vcro; 
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Rcfra&io illo die fecundu ipfum fiet, ideoq; vmbra in neutra partem dcfleclcre 
>potc(l,ergo in oppofi to plano horologiano iocu Solis vct u obumbrabit,&c. 

Soi autem reliquos paralUios pcragrans* ccntrum fuumaoncollocatiri 
fCommunem ipforum cumhorzontclc&ionem , quod oportcret fieri ,fiirrc- 
fra&us affuig. ret ; fed pun&o vcri ortus nonaihil admouet. quia ipfe in hori- 
<Zontcm vi(ibilemexporrtgitur,cum adhucinfra eundcm exparterci verfatur: 
•ergo circulus verticalis per iocum in quoSolinfrahorizontcmexifhtex parte 
c ei, tradu&us, fecat ibidem paraiieium Solis; noo ergocadit in pun&um quod 
horizon cum codem paraliclo commune habct, fcd neceflario fccat horizoa- 
tcm inter paraiieli & arquatoris communes cum horizonte (cftion es : r x quo e- 
uiocitur,locumctiam ab vm^rafliliaduItcriRumonftrari.Sed bscioSphC/ 
rare&a exerracio, obangulesvaldeacutos, quos verticaies cum paraiiciif 
cfficiunt , ia fcofum, meo iudicio. ooo cadiu. 

Secujeueoicio Sphxraobliqua&ParallcIa-,. Qupdficobitcr 
iofinuo. 

Si porramus in Sphxra parallela Refraclionem efle vnius gradus ; tum Sol 
circaarquinoctium vcrnumadhuc agensingradu 17.30. pifcium.exilietinho- 
rizontem, eoquod vnigradui verticalis circuli in Ula Sph«ra,rcfpondcanti. 
30'. &c. in Ecliptica. £rgo horologiariae vmbrz oftcndcnt Solem in principio 
arietis, cum ipfe adhuctriduumnarncabfit. contra* quando Sol principtum 
arietis pcr!uftrabit,horologiariz vmbr«,ipfumin tcruum fcrme ciufdem figni 
gradum vcl paraIUIum,coniicicnt. 

H.fce af&nia contingent in Sphacris obliquts.femperqueplusclocofuo 
roouebiturSol, quoSphzra obliquior f ueric Quia circuli vcrticales in lo- 
cum Solisrcfraclc exoricntis aut occidcntis demiffi, avcroIocoSoIis, quopa- 
ralieius cui Sol ineft horizontem fecat, multumabcft, propter magnum an- 
gulum, quem vcrticalis cum parallelo Solisfacit ; ex hoc cnim contin^it, vt ar- 
cus in honzontc angulum iftum fubtendens vaide fenfibilis fiat ; ideoquc vcrus 
Solis parallelus qucm percurrit , fcmper in aiienum locum tramfcrat ur, adeoq; 
in ortu & occafu, vmbrsr iocum Soii in Zodisco adulterinum contribuant. Lc 
harcquidcm pro inftituta breuitate innucre tantum voiui. Namprodignitatc 
iQtegrum volumen exigcrcnt. 

et- Accidic cciarn aroplieudioes orciuas 5c occiduas io Sphae- 
ra obhqua maiorcs apparcrc vcrfus polum apparcoiero , quarru 

Verfus occulcacu m,quac tamcn abfquc rcfra&ione non euenircnt. 

7. Equoh3bcturveraratio,curfideraorieoiia &occumbeocia 
Sepeentnooalia io ciimacis borcalibus, io borcam plus debico 
vcrgano. 8. Dia- 



U MEFRACriONES 

8* Diutios lucequam cencbrasia quouisloco noorari neceC 

fceft. EtquoSphxraobliquior, hacluxiliif diuturnior. Cumquerefractio 
ficri poflit ad vnum gradum & ampltus, poflibileeft iisqut fub polisdcgunr, 
Solemcitiusoririduobus dicbus & amplius. Vndefolius rcfractionisbcnefi- 
cio cuenire poreft vtsftas quinque autpluribusdicbushyemem fuperer, fub 
iftis Sphzris. £z eodem fundamenro cxaluri illis poflunt quedam fcmper la- 
tentium ftellarum, & irerum deprimi , folius refraclionis opera, abfquc vlla poli 
variatione. Vndeconfiderandumeft; An nuliaexhoc capitedepoli mutano- 
ne, in Auctorcrirrepfcrit diflcnfio. Quod ttmco alio difcuuendum rcfcr- 
uamus.. 

9. Eaedem caufls docent, confirmante expericntia, in Sphar 
ra obliqua aeftatis prstTertim dics loogiores efle aequo. Cum enim 
Sol obliquius afcendat,, fit vt vni gradui (ecundum afccnfiooem rectam in 
vcrticali circulo fumpto cefpondeanc inobliqoa Sphaera duo,tres,quatuor,&c» ^ 
quorumtamenfingulizquanturtcmpore,fingulis afcenfionis re&rgradibus: 
c quo rairari dcfino cur aliqu&doin «ftatcantc quarta illuccfcac 
Sol, &poftea erroxin horologi isaccidat, ( id quod fepiflimcexpertus 
fum) quando ca fccundum Solem oricntcm auc occidcnrem.» 

dirigunturL . In hoc enim cafu Sorcxrcfn&ionepeecans,caftigancras eft 
ad horologta bcne dice6ta , non illa fecundum cefpttantem Solcm depra- 
uanda. Cumquibustamcafacilc^R.cr>aclionum cluc>atus campos, Sol,in 
gratiam redibir, cVc Quod ideo moneo, vtattendantquiinhifceoccupan- 
tur: nam qui crapparcnttbus orientis atqucoccidcntisSolispuncris,xflima- 
retaroplitudtnesortiuas&occiduas , necnonarcus diurnos& hifceaffinia; is 
in calculandirationcgrauiterimpiogerct, latitudinemque loci,iuftoplus am- 
pHarct,&c 

1 0. Munificam caodem in hifce Creacoris Iargi tacem gra- 
ciflimisanimisrccognofcarrwisj etentm quod vaporcsiltidefpleridoris 
folaris cfficacia fua hebetudtne retunflunt , id figura acreacore illis indita com- 
penfat; dum Solem quem cohiberc nituntur ne fplendcat,omnibuspopulis 
diuttusdetinent, lucemque exofiut tenebras abbreuiant,.LimenproIongant; 
noc^emcurtant,ampliantdiem. Omnibus quippc Genttbus diutius luxad- 

cuVbreuius vmbrje. Vt fic ad Iucis opera ipfo fonte Iuminis Sole, pcra- 

genda,&conUDuandaplurimurainciramcntiatqucadiu- 

* rocnti hauriamus*. 

CIR- 
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CIRCA TERRICOLAS. 

C A P V T XXL 

MVItainipfo Sole Ellipticofuntaddu&a,qurhicdiIucidiusdccIaro. 
i. Si abfque vapohbut dimidium cceli patct, tunc przfcntc Atmo- 
fplizraidem homoiimul oppofitaintucripouft fidcra. Ethocquidcrafequi- 
tur,ciusautem conuerfum non ncccflario. 

x. Eadcm datahypothcfi; Sidcra quacnobis nondum occubuerunt, orta 
funt antipodibus noftns ; & quae oriuntur nobis,nondum illis omnino occum- 
bunt. Eodem itaquc tcmpore tam nos quara Antichthones noftii, Solcra 
contemplamnr» 

j. Ex eo, quod Solcm verfus quamcumque horixontis plagam Elliptoi- 
dcm expcrimur, intelligidatur, ipfum Spharricc rotundum cfte. Qupdautcm 
* Sol tam in ortu quam occafu, in auftro atque Septentrionc contrahatur,doccnt 
ortus iliius atq; occafus Solflitiales,brumalcs atq; arfliui. 

4. SiexSolisccntro(vbicunqueistandem verfctur) tanquampoloma- ' 
ximusin ccelo circulus dcfcriptus cogitctur ; omnes homincs in tcrra illicir- 
culo&rc&cfubic&i, babcbum fuum Zenith in illo Orculo i ideoquc Solem 
quadrancc Circuli a verticC semotum , vidcbunt in fuh horizontibus Eilipti- 
com. Vnde^ ,i. j • . ; ' /• ; . h. x l' 

5. S< fcircdcfidercsquiqualcsquepopuliquocunqueannidievnatecum 
videant Solem Ellipticum infuishorixontibus,cjuandoisin tuo vel matutinus 
vcl vefpcrtinus affulget; crunt ij qui fubfunt circulo verticali ex Sole vcl fur- 
g?rurc vcl cadcnte tanqoam polo, per verticcm tuum dcfcripto 1 f«u qui i ioco 
Solisdirt*mqi»drantc«i^ 

6. Quare id ipfum vt vncr intuitu per fpicias ; accipe globum tcrreflrcm 
probum , cuius fuperficiei infcrt pta fit EcJiptica in (igna & gradus Zodiaci di- t 
ftui&a. Locum crgo Solis datum in ca repcrtum fuppone pun&o verticali ; 

tum fi rr^ionevcllocum datum traduxcriwncirculihorixontalispartcortenta- 
Iem.Soidato loco occumbet ; fcomncs populihorizonti circumquaquefub- 
ic&i, Solem in horizonte fuo aut prope, Ellipticum yident.occidcntcm qui in 
aorzomis femicirculo oricntali ^icotcm qui iri occidentali rcperiuntur: 
St vcro locum datura traduxcrisin occidentero horizontisarcum, SolillilocO' 
orictur ; & omncs loci occidentali horizontis femicirculo fubicdti, cundem So- 
Icm oricnrcm ; fuppofiti vcroorientah>oc«identcoi afpicient ; fcd Eilipfi aaV 
ctum, pro varia vaporumratiorre. 

7. Omnibus aut aliis populis,in Superioreh«mifph*rio coflitutis, prout i 
Zcnith magis vcl rainusabfuerint (oiancncc priori globi rltu;) iu ctiam Sol illi» 

I clcua- 



5* XETRJCTIONES 

€leuatmippawWt,&magis vcIminuscomprcflTuf ; qut vero rerticeminfeoV 
rint, eundem perfc&c Sphxricum contcmplabuntur. 

& Intcr omnea tamcn, hofcetotius fuperioris hemifphzrij populos,eti*(i 
homohomini, autoculus oculo cootiguus ponerctur,, ita vtluperficiestcrrac 
hemifphsricamerisoculisSolem cootucntibus ftrata cfiet; nemoalteriuselH- 
pftn,autaliasglobum Solarem afpiceret; fed quiuis ocului propriumfimula- 
chcura rccipcrct ; nonideotantum, quodconumpeculiarem acciperet abob- 
ic&o, vtfitin vifibilibus fms,&c. fed quodetiamconireceptibafisaliaefTet, 
exparte idolifolarisinfuperficie Atmofpharrxformati. haudalitcr, atqucBeri 
amat, infpeculo idcam obie&i repercutiente; fingirucnim vifus propriamirt 
loco etiara proprio contemplantur. Qupd idem pari ratione in Solia &cfra- 
£tioneomninocontingit. Vnde 

9. Sicut fpcculum totam rei vifar imaginem in fetoto, & totam in quahbee 
fui pirtcimbibit, atque refl:6kit ; ita Solem totum in tota portionc quaft hemi- 
fphsrica Atmofphatr* rectpi , & in finguHs eiufdem pun&is dcpingi, atquc ad 
oculos radiis refra&is deferri , nullatenus cft dubitanduro. In hoc eaim RaAc- 
xio & Rwcfradio plaoc concordant. 

OBSERVATIONES QViEDAM PECV- 

LIARES ANNI U14. 
C A P V T XXXI. 

PAucm tnno decimo tertio obferuationes protuli, de Sole horizootem 
cootiogcnte; vodcdubiuafui , Vcrum ipfiuscad«mfcmpacL-,arL- 
verodiucrfacflcc concraftio, inipfoprimooccafusinchoaci, 6c 
poftrcrao orcusabfoluci pun&o, quodcura accidiccura Solfu- 
pra exiftcns a piaoo borizoncali caogicur & non fccacur-. Huic 
dubitationi cximend* fummam in obferuandoindiflnamadhibui^aniraad- 
ucrfioncsquc crebras & accuraftas feci, c quibus pauciflimas qui- 
dcm fed tales felcgi, & huc oboculos conftitui, qualtbus 
omnino , abfque vlla hxfitationc ioniti 
fasfit. 




OB- 

Digitized by Google 



OBSERVATIONES ANNI MDCXIV 



Mcafis DitsiEJeo. 



— ^r: 



iaractrioolarcs. 



lanuar. 



Marti\ 



*P. 



10. A. 



3. P. 

4. A. 



Iulius. 



15. A. 



Septlb. 



'. A. 
23. A. 



G.M. 
1. o 

r. 30. 
o. o. 



L. — «- 
A. — 



■ 



L. 
A* 



- ■ .. 



— 



— i- 



L- 



o. 



o. o. 



13. p. 



o. 



o. o. 



17. P.jo. o. 
28. A. o. o. 



L. 
A.. 



L. 

A. . 



L.. 

A.. 



A 



L. 
A.. 



Z.P 10. o. 



L.. 
A.- 



L 

A . 
>< - 



OBob 



o. A. 



I 



o. o. 



O. iO. 



L. 
A.. 



E», 
A.. 



__ 



• Tn * ■ 



— - 



— .- 



DcfccW 



_ 1 ' * 
7- !4- 51 



3. 46*. 



1 

41 



7- « 



6". 48. 



J 4 : ! 



6'- 



6t; 



■1 w, 



i. 



«7. 



5- 


.11 


L_ 


14. 


y- 


0. 


5- 




5- 




5- 


1?. 







•0£O •aininqojptmncd 
suuauiuaoxo sh|c tii ponb pi : jn»jsu59 sriitnjojjTp so:jdi||g 3ij rg <jm.)i[duit 
]iu,iuuou suajniwi ajn^qo 'qj^y si|os sitd u iu O nlo «o^iiaiui iurjdi 

ctiamdicfu.pn^nomcnon: — _,_.-, ■ •. 

to <auo AB Horizon,CDE,Solispawkori*ont^ 

^ y Google 



// - . JtETRACTlONES ^ / j". 

EXPLANATIO LITTE R A RVM> &c. 

u Columna nomina menftum cominet : a. iitm , & tcmpuujuo ift otfcrnd- 
tum; Antemeriitanum qutiem, icnotatum itttera A > pomeridianttm , littera P. 
Columna$. eleuationem Solis fupra hortzontem exprtmit, inGraiibus & Mtnutv 
primis. 4 Columna Diametros folares oflcndtt , Longitndtmtpcr Utteram l. : Al- 
titudtnis per A. Qutnta iemum (f fexta colnmna proportiontm exprtmtt , quam 
iefetttu, quo mtmr itametro amaiore fuperatur , habetai isametrum matorem. 
Vtpote fubfeptuplam ; Jubnoncuplam,&c. Qui ieinie iefetlu* in minuta prima (X 
fccundaredatlus eft, tn columnafexta: fuppoftta Solrs diametro minutornmprim*- 
rum. 14. Quodideofeci, vt incuriamvelinciforU veltjpographi,indiametrU §f 
eculos Jiatuendis, peccantem ,praflarem. Vt vel in numeris certam ratiopem afrfy 
errore fcires , atque exhUtpfe tibiitametos folares tnmtata prftrtione > ipfamqut 
lUtpfmpoJfesefformare, " — 

PECVLIARIA HARVM OBSER- 

V A T I O N V M. — ■-' 
C A P V T XXXJI. : 

25. & 16. Iulij, ceelum matutinum fcreoifllmura quidcm fuit.fcd »0 Aur- 
niimbres, pr*rertimdicvigc(imoqutnto,crcbrtinterccflcrunt: vndcfined*- 
bio fjoVum, vt SoliscontracTiomaiortfletdic 25. quam 16. Llbero oculo pa- 
tucrant hac dua: Ellipfcs, abfquc vlla diflicultatc. 

O&obrisdic jo. manr, EHipfin folarem illapfa procera nubecula in duo 
inxqualia fcgmcnta diuifit , altitudinemque diamctralem totius cllipfis aropli- 
ficjuitnonparum , hocmoJo: 
vbifcgncuim minuseft AB*C, 
maius D E F ; altimdo au&a B 
E. N tbccu'ae abitu, rediitan 
tiqua Elltplt facies, conftdiiq 
in priltnam altitudo diroenlio- 
ncm.Talcs mctamorphofes far- 
pcalias,ctiam in vefpcrtinoSo- 
lis dcfccnfu, notaui. Gcnuina, 
intcr alias niultas, (dc quibus 

fuoIoco&tcmporcOhuiusappar^jJjpratiovjj^ur e(Tc R e f rs aio a perpcn- 
«hculan , proptcrea qtiod nubf. cu l 3 A C F D denfior flt medio tntcr oculum & 
tpfam mtcnetf o ; cquo fit vt pars Solis ACF D, ob r curc traluccns nonnihil 
amphcuir,&fic Ellipf:osd 4 rf urm iiasgcncrctur: id quodin aliiscxpcrimentis 
patlimtilobuium. ~ * O&o- 
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<C0ELE3TZ3. j0 
Oftobris die t i.Tria Qotaodacootigcruntj. 

Voum* Sol horzonti vicirrior,cum cxtarct adhucab eominuttsso. 
munifcfle* ftare vrfus cft, idquead trcseircitcr horasfcrupulos^indicauithana 
ftationem radtusSohYpertubui*inchartiicxceptus,quem adrnonitusafocto, 
immotumconfpexi, haerentcm loco eodcm. Poftca rcpentt itcrum dcflucrc 
cctpit.incitatiusmorcfolito. Hifce fimilia alias ctiara non raro videram , fci 
minus fidcbam: phafcos tamtn hukifcc euidentia i dubitationc amnimcli- 
berauit. 

Katio fumenda eft ab inxquali Solis Refra&ione , qu* maior femper ma- 
iVquc cuadat, in tali proportione, vt motumSolis verum pnecise compenfer, 
a«icnftbilisfi3t. Hocautem accidtt vcle varia & injcquabili vaporumnfrin- 
gcntium deftfitate ; val cs fu perficici incidentiz mutatione , dum magis minuf- 
me conglobatur ; vcl c maiori yaporum aut mioori a terris diftantia : aut dcniq; 
ex ift is omnibus pcrmixtim. 

Exhoe*experimentaiifundamento conftat^magnitudirtem feu Solisfeu a 
cali folaris fluxu aqu* aut arenz aiac currcntis cqui interuallo, dura globus So- tbfmap** 
lisautemcrgitautoccultatur totus a conta&u primo horizontis, qualimodo Mt-manm, 
Cleomcdes&alij vcteresvli funt, certo indagari nonpoiTc:Nam fi Solflctillo 
tempore, plurimum aquae colligetur , ideoquein aqu*diurn*fluxum partita, 
rarius dcbito reperictur ; & fic tamSoi iuflo maior, quam ccelum Solis iuflo mi- 
ous conflituctur : quod ft Sol curfism eodcm tempore prarcipitet : fiet & ipfe ar- 
quominor, cV ccelum ipfiui iuflo maius. Modus crgoaliusisquc fccurus, qui 
poiTtt huic fubflttuv»dicetur fuo loco. 

Altcrum quod adoiroaducrfu dignuro cootigit, fuit hoc5 

Quod Sol cotractior apparuerit cum aroplius abcfl<t adhuc ab horizotc, quarn 
cumeunderaomainoattigiflet: id quod alias ctiam , fcdminua accuratc, at- 
tenderarn* 

Dcmurtu;fcmic1r- 
eulus Solis ad honzontcra 
obueifus acutior fiue plc- 
aior; aucrfus hebctiorob- 
tufiorque manifcfle appa- 
ruit. Kationotumomniu, 
in vapores reiicienda vidc- 
tur. Hoc ipfum non cft ho- 
dicrnum tantum,fcd alioru « 
etiam dtcru.phjnomenon: • 
in ouo AB Honzan, CDE,Solif pariliorixomiobtenta,EFCpariaItcraab 

I 3 codcm 
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U REP&A CTTONES 

eodem aner fa, <rax rmoos eft curu j, quam oppofita C D E, contra Icgem com- 

munemRefractionis. / 

22. Dcccmbris fuit Solftitium hybernum, fcrenusdics vt cV mediuspra?- 
cedens. Sub occafum Solis fpiffi,crafli,nebulofi ateue inquictivapores, qui ta- 
men Solcm non impediocrunt, quo minus in afpccxum cadcret, cum horizon/ 
ti coniungcrctur,Iicet eundeinfhr fcrrs exafperarint. Notata funt fcquecia. 

i. Arcus Solis ad horizontcm profpcctans curuatior fepc appatuit, fu- 
periorc. 

a. Longitudotamen Solis eadem fempcr manfit, qu* fuerat meridic 

3. Magna portio arcus foiaris fccundum longirudinem protcnfi tamfu- 
periorquaminferior,in re&amabiuicfarpitTirne linearo , c^ualis cfl CD fupra r 
& £ F in fra ; fed mox ad curuitatcm fefe reccpit. 

4. Tota Eilipfis frequentes in- <? 
cfuit, modo fupra,modo infra gibbos, 
ita vt pLne irrrgularis appareret: cj> 
ctiam alias frcquenscft. 

5. TotaaltitudoSoiistnccmffan* 
tcr, non xquabilucr variata fuit.Nam A. 
contra&ior apparent> paulo poft al- 
tioreuafit, vti apparetinDiametroD 
£ ad tabulam obleruationis, qux curo 
Sol humilior effct, extitit procerior, 
cumtamcidem Sol akior exhibuilTer 
diametrum DF breuiorem,contra or- 
dinariom Hcfra&ionis tcnorcnv Et hoc etiam farpe alias euenit. Adicdtunr 
cHagrammaoculisfubiicitpIeraquc. AB,Longitudo Solis cadcm totodic 6t 
obfcruationistemporc C D,cVEF,arcusfoIaresinrcaum porrccli. CGD r 
HE,EIF & FK.gibbi felares. Carteradcafperitatealiaspamm & prafeitinv 
m Apelleanobisfuntdida: Confuleetiam Difquitiones* 

Dubium hic cft Vcrunj bi in Sole fcopuli , anfraclus cV msc- 
andri,confurganc ex Rcfracliooc, an vcro c lucis folaris fufToca> 
lionc ; ira vc vaporum incercurfacioaderopco fua fpi Aicudtne lo- 
mini vmbraro (ubfticuacinSolisorbicaro, & ficfaclohiacu,lucc 
pcliquaro in fcopulos quafi quofdam faftigieo. 

Et vidrturratioidacccdetcexpcricrwiafuadcrc.N im ficut trcmorSolis»8c 
«ofjctain pcrinictro ipfiuscxdfperatio,nihil.iliudeft,quarn radiorum pcrimc- 
traiium interucni eotc corpufculo aliquo opaco abfciflio, adeoq, vm bra i n Soiis 
imagmcm interrupttm intr ofa : ita ctiara magnx bx crepidinc», al.undc cxifte- 
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COELESTES. €t 
tl non pofl? vtdcntur,quam c magnarum intcrpofitionc molium , qnas radtut 
Solispcnctrare non valeat, ideoque ipfc Sol miferumin modumtruncatusiu 
fccnam prodeat. Vfitanm autem illam folarii circumferenticconcifionem, 
ab interie&is nos intcr & Atmofpherx extrcmitatc corpufculis,cadiorum excc- 
ptuperoriri.patet cuidentibus experimcntis: ft nimirumSolperfumumalla- 
batur: fi perfpa;fos autcocitatos pulueres:fi per afccndcntcs roridos vaporcs; 
hzcentm omnia & tremorcm & diIacerationcminferunt;non vtiqucrefra 
cxione» fed inumbratione: &tamluculcnter, vt vmbrarfumi , ciufque anfra- 
fiuofr vorticationes ,etiam in ipfomedio fimulachroSolisoptimeaifcernan- 
tur. Veroiimile igitur eft , idem in portentofis iftis ditifolaris rupturis eueni- 
rc. cum ratione coogruum fit, muluseiufmodiin Atmofphxrz profunditate 
repcriri mafl&s,qua?lucis occultationc*in tam portentofum valeant Solem con- 
figurare monftrum. 

Scd dicendum oihilominus videcur, ingentcmfaaoc Solrs 
transfigurationcmnoncfle obumbracionem, fedplaoc vcram 
camquc irregularem acqueinordinacaro Refra&ionero,prouc- 
oicnccma fluauaocc Acmofphacrajfuperficic. Etprobatur. 

i. Quia fi ifta Solis deformatio ab vmbra intercedentis maffe prouen t ret, 
Sol etiam tn Longitudine fua notabi!iterquandoq;abbreuiarctur,ficut inLon- 
gitudinis vcrticibus ctiam exafpcratur, vaporis sut fumiinterpofitu, &c. At- 
quiki Longitudinem Solis fciflurs h* noubilcs infcrri animaducrfum ha&c- 
nusnon eff: igiturab vmbranonuint. 

z. Si ab inumbrationceflent,etiam aliquid euicereturtn medioSoIis difco, 
& vcl vmbra aliqua comparcret, (vti fumi & vaporum afcendenium) vel So( 
findcrctur in duas partes, ( vti ad 10. O&obris nubeculafccit.&c.) Atqui horu 
nihil fit. Ergo metamorphofis ifta ab vmbra non cfl. 

3. Quando receflus ifti io Solc hiant, non contingit td repentina quadani 
rcciprocatione,vtiin pcripheriar trepida dilaccrationeheri folet; fed leota qua- 
dam &fluc^uatequaffjtione,haud aliter atquifi quisSolemaquis innatantem 
attolli atq; deprimi cerneret. Quod iHi aliunde accedcre noh videtur,qua ab in- 
srquali 61 flucc uante Atmofphacrar peripherta. Et fic vcrar Rcfracsioni, non aut 
BudatinumbrationicdhxcSolisvariatio tranfcribenda. 

4. Soiis in perimetro concifio quocunq; dici tempore fitjintcrccdentefu- 
rooaut vapore; fed ifta deprauatio non nr,mft apud horizontem : Ergo non eft 
ftmilis ratio huius , & illius euenti. Nam fi ab interie&is corporibus td accidtt, 
cur oon f«fe opponunt Soli cicuato ? 

5. Signum crgo e(t a fola Atmofpharra? fluftuamcfupcifjeicidproficifci, 
quxvim (uam circa horizontem prarcipuam inSohm exerit.cVe. Argumcnra 
contraria,ex htfcehauddifficultcr fulucmur, &C. Quanquam caprobabilitate 
fuanondcftitutaarbitrcr. f.Con- 



iz REFRACTIONES" 

6V Conftat5oiemetiam r dumhc>rizontcm tangir, insrqualw contraftt; 
nam dte 28. Scptcmbris defecit minutis^'. o". dic 23. eiufJcm minutis 5'. 40' • 
At vero die 16, lulij imminutus fuit minutis 6'. 48 OSobris dirn^ minu- 
tis 7'. 17". Martij 3. & 4- minutis 7'. Iulij 15. minutis 8'. 5". Tandem 
die it.Deeembrts Soldecrcuit quantumhacuuusnunquam,minuti* 12'. 8> 
pl»squanucruafuiparte* 

Seribit Ludouicus Auifa lib. 2. Belli G Tmmiti , item Gribaldus Itafot 
inquadam Hclatione, Nccnon Conialuus de llklcas, part. 2. hiftor. Pontif. 
quoccmporcCaroIus V. Impcracor cum Saxone conflixcriL^ 
Solcm incucncibus mulco alciorcm 5: ab occafu remotiorcm-», 
quamprodicihoravi(umcfle, curfuir.q; fuumrecarflafle, vcfi- 
cucolimlofuQirraclicicipopuiidutflonjiwnuncChriftianorum 
Imperacori, fa&a ftacionc diem produccrcc , ad vlcifccndos Dei 

inimicos» Hbcmiraculum diuino nutu conccflum, & crcdibile fitpcrea 
quxn. O&obris animaducrfafunt, &per adignatas rationes defcndi maxime 
poteft, ncquc ideo cucntui fortuito transfcnbi dcbet; cum Iris maximena- 
tutalis, diuinum tamcn cum gcncre humano pa£tum,neutiquam cneruct. 

QBSERVATIONES ALIQVOT INSl- 

GNIORVM ELLIPSEON SOI.ARIVAU 
Anni 1 6 1 6\ faclas Ingolftadij , Mcnfe No* 

uembri. 

cap. vx xxxii r. 

IVuathicapponere accuratasaliquot Ellipfes, ab vnocx me : sdifcipulis >fi>- 
lcrterobfcruatas, aonoi6i£. dicbusaliquotmenfisNouembris. Hincenint 
mcis tam in Sole Eliiptico , quam hic allatis, non parum roborisacccdcr, cuim 
in taruatcmpoium difUntia> rerum nihilominusiftarum harmonutanure- 
peritur» 

EJlipfts Oriemalis atq; OccideucaKsdre decrma ccrcia men- 

fisNouembrisj nccnon Macucinadicdeciraa quarcaeiufdcn-u» 

rniformis fuicacqucaequalismagqicudinis; mac vno fchcmate cx- 
hibctur pro thbui iftis vicibus.. 
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COE LEST E S, 



A 
C 

£ 

G 



B 



D 



H 



A B, Longuudo Solis ; CD^Altitudo, quahdo Sol horizontem primo at- 
tigit, cuius defcaaf ab AB, fuit cjuinta para & kx dcciraa?tcrti*ipfiu*AB t 
«jualiura tota AB,ponitur ftptuaginta & vnius ; vnde Soha diaroetro pofnaj^, 
fuitEJIipfis6'£fiuc er.15". 

EF.fuit AUirudoSolis, fub elcuarionc gradus roiui- DcficicabABSo* 
lis diamctro, ~ id cft ; 5'. Jt lr . 

G H, Altitudinem exhibet Solis duosgradusefeuati ; fumendoelcuatfo- 
nem Solisfcmpercxradio,iccntroipfiusporrcdo. Dtfcausipfiusab ABeff 

^MfaW.jtf 

t 0m • mf • • '-• .... - •• 

O B S E X V A T O Kr 

Dtcimotcrtio VomtmbrudioSoiorttns mirificcUctrtttmfmit. K*mp*fitmr 
ingentta frmft* expertpbert*inSc4tm dependcb*nt. Pr*tcrc* msU* M*cmUvtdcri 
Votnity *nte altttndtntm vnttugradm. 

Stemt inmatnttno ortw dtei tf it* etiam, &*^m*/ittr,*tqmttodtmptnitm 
modo.tam tnvejftrttnooccafm.qmttmm^mttftoortmdttit^ Soi fmtt tntqmtfitmm, 
iactr*tm, vnlner*tmmirum rt modmm , ntt m*t*U qurdqn*m *nte Muitndintm 
vntmgr*dmcong>tcn*futrnnt. lhpfisproi»dtttt*m*qm*lU. 

Dtcpr*tere* 14 immtdtate ante ortumSoiu,furgtb*tfupr*Hortzonttm dt- 
fi m mutdmm lucu ingtns , irfiar plane Soiu,fidtrtp/o matoris dmmttri , qu*m*lta* 
S*l*pp*rct t & tonfttf* ptrtpbtrt*. StdSotvcrmmoxinfiqnenj,dtmonfir*nitftt- 



tjje bmnc Solemjecundartum. 

Die t*. mane,Soitmedto fitfra Horizonttm,tn vtroq, Horoiogto verttcau, t*m 
tnorientem quam in meridicm conmtrfo fitUrum vmbr*ofiendeb*nt bor*m 7. & 
* vnim hor*, qntfiafao c*icmiofmb*clm, d*tfcrmpmU bormri* #\ *f* 
Ellipri»occidcncalisdieidccimiquarti. 
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U MEFIACTIOSES 

AB, Longitudo Solis ; C D, Alritudo Elrtpttca 1 , d u w S orHorizontctH 
jprirooattigit ; E-F, Altitudo Solisvno gradu exaltati / G H » Attitudo ciufdcm 
iub eleuatione duoruoi graduum. dehcit Altitudo C D aLongitudine A B, 
*oa fexta Longitudinis parcc. Quac Solis dianjetro pofica 3^'. dat 5'. 40". £ F 
defecit ab A B, 3'. 40". G H, x s f 



O B S E R V A T 0 M. 



Vefperi Sote Korizjonttm ttttingente , tteroUgiumin octidentem ohtttrfnmmon- 
ftrrfdthoram 4 \, ii tii % §f\ & t/\ftr*f>uU herdri*. 

Sollongdimpuriorquamroane^ 
&tamcaccccloDgdminorconcraaio. . 

, t , .1 ... 

1 5. Noucrabris. 
Ellipfis matutiaa, Solisorieatts. 
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A B , Longitudo Solis t C D Altitudo ciufdcm horizpntem fuperne 
ftringcntis; EF, Solis Altitudo fupra horizontem vno gradu elcuati. G H. 
& IK, Solisfupra horizontcm duos gradus exalcati, Altitudo vidlTitudina- 
ria; L M , eiuldem Altitudo in tertio cleuationis gradu. Ellipfis plena- 
ria» (plcnariam intclligo, quando Sol in confpicuo hemifphzrio horizon- 

tavsk tangit) fuit ^ Longitudinis folaris» qux eft linea AB, diameter Solis^ 
qua pofita miautorum triginta quaiuor» Jiabebit Ellipfis, fmc 
dcfe&us» quo Altitudo CD» iongitudinem A Brc- 
linquit,8'. io'\ EF dcficit ab AB, s'.so w . 
t 1K,3 .50 . LM,a#io . 

i 
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COBL&STBt. 
0 B S E R V A T 0 M* 



Soi cUri M Jpicndtde ortm csl , iular non babuit vUum vaporofum ctrtnmU 
fttfum, necinpclumitbcrumpafmeff. Etft macuUantcquam horizontcmrelith 
ficrct, nonfunt vifit. Uccratm etiamfutt.nontamentantum, quantumktrf&r 

nudimtertim, £c tameo, ctfi mulco eflecclarior, fplcndidior adeo- 

qucpurior quam hcri, fam in ortu quamoccafu j oihiiomiout 

contraclioeiusfoiclon^croaioL. , 

lnterdum inconftantcr fi babuit ; Kam fuh clcuationcm duorum graduum 
vaciBauitcim Altttudo>inconftantireciprocatione % modoprQtcnfa fccundum lincam 
1 K, modo corrcpta fccundum G tf, plm iBi induifit, quamkmc. guam inconftf 
tiam, meminimcctiamaUa*.uotaffe* 

ii* Noiiembris. 

tllipfis vcfpcnina Solis occichw. ; ■ 



■ 4 , ■ ' i . B 
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E 



D 



iMcu. 



— 



— - 



, Aft^giwdoSoiu:CD,iUutudofub«alutiow EF, 
dufdem fubduobus gradibus confiftentitfccunduia AJutudiacm «porre6*o. 
%fei*C D, ab t\ &, }\+q' . E F ab i'. 4 o" » 

o s s e x v a r o r. 

Vott meriditmboriZontvcirtumfcrcntia afparebat vaide vaporofa , bclcs & 
'htufa : GermaniappeUant, fcflmpcr. Sol adbutgradu alttor , maculm non ampiim 
reprafintabat, & crat debiiu iucsc, Uto^ f tirtstmfufm vaporofi iubart. 

Statim poftquam iamgradum altmfust , ita iumine dtbtiitatm efi, vtnec «u/- 
teriorampiim Ellip/ts notari potuertt, cum citu pertpbtrta & magnapars borizon- 
tiproximior non ampltm tn cbartam aliuceret: eratfy vaide & crafierubem,a]pe± 
ftmfc itbcripaticntiftimm. Pratcrca ctiam itbtrt ocuittudtcto vaidtiaccratm. 

Erat ktccontraftso, Soiss matunnicontratltone longeminor. Vnde iccrum 
coofirmatur, quo pluresfunc, (in certofaUem abque gencre) Vapores, 

•o Soicm minuMoncrahi > magi 



K a 



leaiq; 



p$ *EF*ACTIONES 

v Dtnique coBigipoJJfe etiam videtur , fipaucifunt ciujmodi Vapores, Ventos non 
pojfe ejfe vehementes. Sam htfcedtebm dntecedcnttbm ; qkia fub ortum Solu (vt ex 
iUspfibm etm apparebat,) plures erantVapores , quamhodtemanc, etjutmVentm 
Mdtim poft ortum Soiis HlorumJtcrum , fuu vthcmcns : ait hodtc,fimpcr quietm ; 
.mcrtdic tamcnpaulo notabilion 



I 



Noucmbrisdic/. 



22. & 13. manc & Vcfperi ; iccm 24. vcfpcri taMurn, 
EllipGs rniforniii & a-qualis, • 




AB, Solis horizoatcraradentisLongitudo: C D , Altitudo, dcficicns a 
guudinc ji idco^uepofttt AB, Soitsdiametro minutorum 34. crit Elli- 
©fis corundcm tf. & 48". E F xefert Altitudinem Solis gradnm vnum fupra 
hori2ontcmhabcoua:&dcficitapAB,4. 



0 B S B R T A T 0 X. 

Dieiz. Solortm eitmediocriterferenm ; macuU viderictgpta , moxpoftquam 
fispra horizontem cmerfit. Cum atttngeret hortzomem , tota perspherta nec muU 
tum lactrata apparuit, & per medium, traEiu nubtum Sttft&mfutt. 

Eodem prorfm modo occtdit. Ventus a Summo mancsU notlcm vjque Orienta - 
Iss , notabilss qutdem ae non vehemens. 

Solis centro hortzontcm occupante, horologij verticalisfacies occtdentalss oftcn- 
dit iuftifitme horam +\ % 

Die 11. Sol ortm eft medtocriter firtnm. nam ty circumfufum vaporofum iu- 
bar habtbat, ty ajpttlum vtcunque patubntur , &macuUvidcrt ccepttc,cnm mm 
ftrt omnino effet fupra hortzontem. Ventm Orientalis vtcunqne vehement • meri- 
dsc multo vehementtor, tum ey Solvthcmenttfiimt tremebat. Eodem diccodem om~ 
ninomodoocctdtt. ventmremtfisorpaulo. 

Selisccntrohortzontali, horoiogium vcrticatea meridseinotcafumdtclinans, 
vmbramfttUproiecitin a\mftifisme: idveroquodaSepttntrtont tn ortum 
nat,oftendttmanc t mtdtoSolthortzontaJt,horam 7 % -.paulominm. 
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CCfZESTES. 

itcit inchartdm i pMtls ptttin cadcm ommnoytdert defttt pdtcmibm v*l*is; ob- 
Jcuwovcroloco,ad oaubpuvi vfqucfcftcjt/ " / , . , 

* i ~ 

i . IN PRiEMISSAS OBSEVATIONES 

D'IGRES810. 
C A * V t XXXI V. 

A Ntc omnta, quifcafeecura tneis vei inhocopere, velinSoIr EJliptico>in 
J\ roediumallansEJiipfibus.atqueadmnais animaduertlonibus confcret, 
niiram profr&o in omnibus cxpcricturconuenicntiam. Qua?res& Phceno- 
mcrvobuiccV doctrims indcdcdudismultom fidci mcritoconciliat. Prxfer- 
tim quod hxobleruatiencs omncs meabfentedf ignorante« fint abfolutf , abC- 
^ue mearum obfcruationura adfuioicuio; vtorams matx fidei fufpicio, procul 
^CHUcdebcau "i « ■ 

DE SOLIS EXOTICO IDOLO, &c. 

Dcinde quod fub exortum dici dccimi quarti dc difco folari arTertar, 
▼cl mc ipfo ctiam ocuUtoteftc, vcrumefTcqucat: tamctfi enim, nequchunc 
huius dici vidcriro, neoucalias viforum alibi infcrtptif meis mcntioncmfcce- 
rim, ( quia nimirum Solis Elliptici non pars,fcd prodromi crant ; ) confpexi ta- 
roen illosaiiquoties, ante furgentcm Solcm, vno circiteraut fefquialtcro horx 
fcrupuio in horizontc confiftentcr. Colorc non dirTcrebant, abillorubicun- 
doaurorx, nill quodhic in hoc Mcteorocondeofatiormuito.quamaurorje, 
inftar fcrn aut cupri candcmis, vei prunx, rufefcac Figurx conformitate cum 
Sole Elliptico planc conuentcbant;prztcrquam quod conttactiores erant pro- 
portionaliter.quam Sol. Mignitudineeundem multuro fuperabant,Longitu- 
do longttudinem tripb plus mraus , Altitudo Aititudinem bis quodamroodo. 
Pcripheria huius malTr , prout a me confpccta cft, non appaiebatmunditer 
prxcifa. Nequcfulgor cras tam potens crat,vt luccro in obicurum, vcl vmbram 
inapertumproitccrcr. 

Quxrar nunc aiiquis quid hoc fpcctri fie ? Hefpondeo breuiter; i. non 
effc Solem iplum ; cV patet.quia Sol paulo poit fubfequitur, cV fua prxfeotia hoc 
roonftrum quamprimum diiTipat; ratio prxtcrea nulla commoda arTcretur, 
Solemin tancumportentom arapliandi: vt taccam, codetn quafi (oco,'tanto 
tcmporc hxrcrc noo poffe Solem : vltimo. qui ficret, vt repcntc, tanquam po- 
iKapcr(ona,arTuigefct$oi,& um diuante, velut incrsillichzfriTct? qutftadioa 
illiaccidiflct? quistamcclcrucrfaicinum iiium adcmuTet? Noncft crgoSol, 
iiludoucntum. K 3 z.Scd 
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r. Se d neque purura putum Solis lu men. Qdia InxSotis cbforVcaret, o*e- 
ftj Sol Sphzrice* quaqua vcrfufn radiat ; crgo ilrad idolum , qiraqaa verfus fpar- 
gere debuhTet, fi pura putaque luxSolts eflet. In vnoautf nt vilitur tantura 
coiHud fpejftrum. Non cft crgo racralux Solii: &e. 

3. NcqucpwcretfuBt raerr colorc* infiti materiei illi : alias edira itli 
non extcmporales in corjfpe&uq» prodirent» fed lucis & diei prarfentia, 
conftantcr in vifutn occurrcrent 1 ficuti in permancntibus coloribus expc- 
rimur. . f .> 

4. Drcojgiturhocvifum^erTeconfufamquandam Solisimaginerti.coio- 
ribus materiei illius commixtam, qusc rautuis radiorum rcflcxionibuiatq&e 
rcfracxionibus in illa matcria coogeftis, itafpecicm Soiis cum coloribuseiuC- 
dcm vniuir, vt Simulachrum taodem huinfccmodi ad eculum pcrucniret. Pro- 
batur id quod di&um cftdecpJore igneo. quta is fimiliicftcoloriauroraerur 
befcentis ; coloribus Caumarjum; &c;jrtqui certnm iadubitatum eft , iiloa 
colores mutuo radiorum, luminum atque colorum infitorum.conlcurfii oar 
fti pcr rcflcxionem atque refradtioncm. Ergo. fimilitcr hic cft pbilofophan- 

Figur» & magnitudinis potitTimaratioeft pctenda a^uantitateeVconfi- 
guratione iftius mafTa?, Solis radios in fefe imbibentis ; itcma fttnad nosoblt- 
quo: tamctfi Hcfradionis vim, multu adiumcnti poffc addere,non negauerim. 
Conftrmanturtixdvarnsex^erientHs. Sol cnim in lignumabiegnum, (dequo 
ctiam in Apelle) aut pineum ttnueappulfus,iilud quafi ignitum oftcdit;fnn ld> 
<um vndiq; obfcurum obuertatur. Etcoloresa vitrotrigono, velalias fupcr- 
ficiecolorata, reiiciunturin albos prictes» eoftjuc tingunt, 6rc. Scdhis mani* 
fcftisnoniromoror. 

DE PENTlS. ' 1 

Conie&uradc Vcntis, die 15. allata , fuis fundamentisnoncartr. Cunt 
enim exeiufmodi exhalationum vel rarerra&ione, vciconfpifiatione, mutuw 
ftigidi atquc caltdi accedentibus vicifiitudinibus, flattft vcntofi exoriantur »-o* 
peram non luferit , qui Solis in cbartam cffigiati contcmplatione , vaporcs ar- 
bitratus, etiam confpirante fenfu , dt ventis fentcntiam probabiliter ferre ten- 
tauerit. Werumque enira Solem hebetem atqueobturam, vcntt; limptdiMi- 
mum tranquillitas cecii comitatur. Sicut EJbpfeos ordtntta conformitat »qua» 
0*0 puro nttet; turpitudo Sc prauitas oris corrfurgir, quando fqualhdo Soliuba^ 
re hebefcit. Fit illud , quod* Atmofph*ra continua , peliucida , & Superiorc 
cxtremitate conformis atque pcrpolita exiftit: hoc, quando d.fcrcta , fcmi- 
epaca»colQribii*wuata, atquefupeifioie ftuc^uantemalcquctctiacftpra>dit8. 

Hxc 
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-H*t tocommoda «fferunfr ^haUti^offteiT^rc*, ficca%combufl*.vcie*> 
fpirata; aterra, vcUcelicalorciniercpnmumgcocra»: cootraria proueniunt 
abordinata& gcnutna vaporum tcrra? circumdatcrum tempcrie. Quar or- 
finSoIisplutvpoteft^uam fpiflaiuabahtuum exaggcutio.De 



-4juarc, vlterius cft inquireiidw». 

-v; ..j' " »..4 r i i ,| i' , o,t:. 1 "i;v'. 

DE LIMPIDA ET TVRBIDA 

A T M O S P H JE R M CON- 
teippcratioao. 

C.A P V T XXXV. 

T"\ Iucurna auoc & coriftanti annorum multoruraindagine 
compertum,(vti ex prasmiflis & Solc Fif rpdco ctiam intel- 
ligldacur) Solem , coclo prarfcrcim apudljorrzontem liquido, 
acquedepuraco,ia Acmofphara inuftnmagrscjucperrpicuaad- 
coquctenui, vcappareclucidiorem, pliisconcrahi; quam ob- 
cutloremin Acmofphxranebuloia, minuspcruialuci idcoquc 

CcalTiLi. . Cum enim ex Opticorum confcnfu , medium denfius plusrcfrin- 
gat,minus'rarurr»; vidcturrationiconfonum., magisrefringi oporterc Solcra 
in AtmofphzuipilTa , quam rara.cuius tamen contrariumxeftatur.ccrta 6c ex# 
plorataexpcrienua. Raciocrgo huiwpeiitur. 

Deindefemper.autccrteplerumque, pluuiisautventisve- 
fceracntioribus fucccdit Atmofpbaera circa borizoncem liqui. 
da,Solisque vulcusferenior &cornpreflior, &c. Cumtarnencon- 
trarium fuadcre vtdeatur ratio. Pluuiae enim & vcnti, vaporcsatque exbala- 
tiones fulcitant , generant , conglobant , vt cernereeft , in tempeftatibus,; 
turbanda crgo non eliquidanda clTet, eiufmodi cucntis, Atmofphxra : cu- 
iustamencontrariumfacitnatura,ofteodirfenfus. Ratio pecicun,. 

Racio primi. Atmofphaera liropida, illuftris,purgata, tcnuis,&c. rft 
naturar inter auram fuperiorem atquc aquam infcriorcm , vcluti mcdia; 
conflatur cuim c tcnuibus aqux fpiritibus , qui cum in altiora ronfcen- 
detint, aatura.fua taule voiuntur mutuo atque continuantur, ob innatam 
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•tque cognatam hu Wrditatem , qoafitTt vnifotfrater cfrca terflfro conuol *an- 
tur, grauiores eniro, ncmincrcfiftcntc, inferibrajeuiorcs fupcriora; fccatKtoro 
a?quipondiuminfidcntloca; quofitvtinfummitatcfn fupcrfkiem Sphjeficatn 
congiobcntur. Etquiainnatacumfrigorehuroidltascaloriaducntitio contu- 
maciter refiftit ; hinc lcuitas grauitati illorum rton adeooftidt ; rdcoquc VUtip- 
quchumilesmanent. £x Ett Atmofphacrat hmpida: hafcc propric- 
catcsadfcnbcs. I V V 7:1 ? ' !i i K 7 [ A J. 

Eft buroilis , ob grauitatem infitam natura: cft pcrfpicua, ob natura- 
lem aquat raritatcm : atquc partium routuum cootinuatione humidi nexuro : 
efl tcrieconglobata , ob atquabilcm circa tcrram conuolutioncm , ab vniformi 
grauitateprofedam. v - * -,- ' , 

Superficiesergo polica^ terreoa; fupcrrTcier squidiflans , efc 
ficicmuadamfolarisperjmecritllicrecepti, & adnos cranfmLC 
fi praecifionem , £c Ellipfcos vniforraicerdcficicnccro figuracrv, 
ex nacuraordinacxRcfra&ionis acqucincidcocke ortaro. Hu- 
milis ficus. facic Ellipfto* magDiw^ 

snaiojrem. Ytou^nfumiaprufribuf. FcrfpicuirascaDdcm, Solisfc- 
rcjii^em,&infplcDdcndblimpidamradiacioncnr. ' 

Oppofuamilitantin Atmofph^ramturbidam,ca]iginofaro,iemtopacam, 
fpirhibus tcrreis intcr fcfeminimccoalefccntibusrcferta. Quoniam cnim ha- 
litusilli naturx fuat terreftris; idcircoatontis ficcisatqueopatisabjlmlant, qui 
numoredeftituti continuarinefciunt;quxrestranfparenm 
direclum intercipit. Et quia minim$ i ftar partkule^obparoitatein «C ab aliis di- 
fcretioncm.aeccdente naturali ariditatc, admotuna funt aptiflim«,binc haufto 
czlitus vcl atiundc cxtrinfccus cafore , facilllime in fubltroc , furoi modo, nullo 
ordinc, furoroarcroerittterapiuoturtquarefit, vt nunquamtnflabilem a&- 
quamSphatram, autfuperficiemregularerocoadtKicntur, toeooueKefactiooi 
minusidonexreddantur;&quiaficcitascaloriiunda,leuiuti alasfacilcaddit* 
fit vt iftx minut* particuhe admoduro altc afcendant; cx quo iccrum cfHci» 
tur, vtetiamftin regularem quandam Sphxram configurarentur, oihilominus 
tamcn, altitudo Refra&tonis roagnitudini dciralicrcviuxtaca qus in Solc El- 
Lptico pag. th &hicpaffim fucruntallata. 

Atrm>fpb«racrgoturbidahafccvidccuraffcc!iioncs prarfiLr 
ficrrervcfitaka^malcconciDoatxcxcrcroicacis;.ma!ccoagrocn- 
caci corporis, cooit&ncis cx acomis uacura fua adiaphanu fiu c co- 
ioracis,ideoc(i mahguc craofparenxibus. 

Kalt 
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COELESTE S. f* 
Male compafta fupcrficics, prapcifioocm & rounditiem So- 
R rcfracloadimitin perimctro. 

Altitudo magnitudinem Ellipfcosimminuif. 

Partiuro opacitasatquecolorinfitus, caligincm cllipfi indu- 

citj. Et quia radij folares colorum fpccichus tinguntur, liinc Ellipfi fufca 
quandoqjrubcdoinfidet; alias pallor i alias fc lcndor tcrfus Sc limpidus,pro vt 
Atmofpharra rados folarcscolorsucrir. 

. DifTolutio auccm & difcontinuitas iftorum partiuro , refra- 
clioniradioruminordioacsrcrlcxioncm confociat,qu£Confu« 
fionis cft roatcr in hoc negotiq.- 

Etquia dilToIutioni copulatalcuitas, admotum facilis cft 5 hinc & AtlttO- 
fpharracbuiusjfuroroa cxtrcroitasroultumflucluat; quarc cnor- 
rocsiftiinEllipfinmcat 9 (dc quibus cap.32. num.5.) inducuntun,. 

& fingul* in vifceribus particu!* in fupcriora cluotando quodamodo cbulliur ; 
quscrcstrcpidacioncro Ellipfi folari fupcrinducit,& periroccru 

ciufdcm fcrrqinfiar cxa(perat. Quianimtrum fuointeric6u,radiosSo- 
liscxcipAum.ckfHrvmbramcIlipfiinducunt, qusr circumcircaaJtcrna trcpida- 
tipnc continuata^circumfcrcntiam fcabram rcddit, Quanquam cadcro So- 
Hs trcpidatio atque dilaccratiofecundum margincm, a roiidis VDporibus arqrc 
ctiam,aut amplius prouenit. Quianimirumipfi crudis adbuc, nrquecoalitit 
intcr fc particulis fcruntur. quat fingular radiosintcrcipcre validc , cV limbuna 
folarem (ciridere pofllnr. Scd cur idcm in toto Solc non fit ? cur tantum in cir-- 
cumferentia trcmit,& diflccatur ? Rcfp r . totum Solcm tremorc farpiflime vifi- 
bili concuti, ft brientis inflar , ita vt loco moucri videatur ; fcd hoc non fcmpcr 
fwri aut notan^obtadiorum in mcdio Sole condenfam cogcricm & vim, qui ad 4 
pcriphcriam dcbiliores, faciliusabifliscorpufculis przpcdmntur. 

Etfic*ratioprimi*fufficicntcr rcddita vidctur. Confulc ctiam- 
cap. 26V DcNebuIis; vbibancqujflionemdehbaui. 

Htncapparct fedulum Aftronomum,cx,hifce Elltpfeon fymptomatis no* 
temercde tcropeftatibus prc/agirc ; ncque inutilcm aut inancm in hifce riman- 
dis tcrioptram ; eummaximacxiftisadmcttorologica fulftdiadeproroantur, 
multaqoerc&cphilofophandi opportunitas ingeiotur. Etcnim fiantiquis, & 
re&e quidcm, cx pallorc Lunar pluaias,rubore ventos, candore fcrcnirate prar- 
cipcrc licuit ; cur idcra ncqueamus modo c Solc ? c Solc inquam , non nudo, • 
ftdEHiptico? 

Is enim ho« priuilegto fruitar, vt facicm cceii in chartam fccum dcfcrat. 

L- QuJ*' 
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QmaEMiprtsRefra&ionis,fobolcs ,in vsporibusinhabitatrcVfcfe non oflcn^ 
rac,antequam Solin cofdcm defcendat; quicumaditusipGomncsad nosob- 
ftruereconnitantur, ipfe non fiaefudorc 6c multoillorttrofanguineelu&atus, 
inconfpe&um noflrum penctrat. Et hinc fit, vt nosfciamus qui qualesq; cgc- 
him obfideant prxdatorcs ; Solcnimcaftrisipforumdireptis,hoftiles indutuf 
exuuias, habitum illorum atquecolorero, peregrino infolens fchcmacc belle ©- 
ftcntax. Scd dc hoc fatis. E quibus aut fatisfaaum eft, aut fuTt poteft , arga- 
mcntisinttio pofitif. 

Ractofecuadt. Pluuia naturaliter cft aqni: aquam humor & frigus 
ingenitatenent;flura& molIis,dcnfuatcacremantccciit. aHis corporibusft- 
ctle adbterefcit, le cito permifcetur. 

Hincracioaesfumcncur,ciif pIuuiamhorizoQ rifibilispur- 
gatus,adcoq'ucccelumfercuiusiQfequacur. Concingit namq; Koc 
excriplicicapttei. Qujapluuiadecidensa6fcmeicpurgat: t.quiaeundcm hu- 
racftit&rcfrigeratij. quiamatcriamnoua Atmolph*ra;iiquid*fuppcditac. 

Quomodocxpurgaturaer? Gattul* piuuiales, fumof>s illos At- 
mofpharrx obtufxfpiritus, decideJo inuoluunr, 8c merfos fccum ad terram ra- 
piunt, vcl aftione routuaomnino confumunt, in aquaro conucrtentet. Nubes 
cnim , tede cxpcricntia , longc* lateqne vim fuam dirf undunt, cYserem non ftil- 
lantes humcc*ant,corpora animalium afficiunt in longa cttam diftantia ; quan# 
to plus ergo valcbit pluuia prarfcns ? 

Quomodo rcfrigeracur & bumc&acuracr i Mutuo contaftu; 
pluuia enim decidens ipfum intsnitis prope modis concidit, & ipfe viciflim gut- 
tas in minutifliroas & ianumeras particuias , dtftrahit ; & lic frigus calorem , hu- 
tnor ficcitatem,grauitas lcuitatem, dcnfitas raritacem fubfequicur in aerc, vt 
conftri&ior Rcfractiooi aditumlibcriorcm reddat. CoaGipatur enim a frigo • 
re,& humidi mixtionecontinuus.viaro planam radits folaribus pracbet. 

Maccria dcniq, aoua,poft pluuias,pro confticuenda> & auge- 
dalimpide Acmofphxrseceperie,pLerumq; in fubltracelcuacurj 
& fic Ellipfcos ferena frons, formofus arridct vultus. 

ScdquarecomprcfliorhiciQfcrcQtcacc,ipfefpc(^3cur,quam 
cum fofcocaligaccoelum habicu ? Q^iia frigusfic humor inkacv*porS 
tcmpcrie impcrium obtinent,hinc illud conltipat, hic contiouat,& proueniens 
indc pondus,rccinet in vicinta terrar coilecxam ciufmodt vaporu rn mafTam; quo 
fic vt Sol E-lipfin curtiorc tranfrnictac.Confirmatur hoc maaifcftaexpcricnua. 
Vidcmns namque coelo pridiano pluuio, mancfequenti cnormtter magnss cx- 
hiberi Eilipfes, cum fumma fercnitate coniuudas. Quarehoc? nonncidco, 
quia frigorcBa&urno, huraidx aurarconftridUc multum dcfedcrunt,& fic At- 

mofphx- 
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COELESTES* & 

mofpKarrtm limpidamkumiliorcm, Ellipfimq; ampllorcm reddidcrunt.Hatie*' 

tcrtcalianonapparct. 

Dices i. Scqaicxhifcc ) ,Atmorph*raobtor8mrubc<rcDi)bib , j 

quod rft falfum. Halitus enim tcrrcftrcs & ficci, in fupremam acris regionem 
pcnetra nt : & manc aurora rubcfcit antequam radius Solis nubem vliam feriar. 
Autergo id quod pluuiaeadens abluit, noncft Atmefpharracompofitacxil- 
lisflatibus; autficft, nonfupra, fcd cxdiftis, tnfra nubesdomictliumfigunt; 
inuita expcricntia,&C. RcfpondcoAtmofpharrarilhushcbctis, aliaspar- 
tcs rxcoflas & fubtilei , alias crudiores tflc atque minus cdomitas : iam priores 
rn altum cuolanr, h« infra nubcs rctincntur j lUar a pluuia nil patiumur, hx difc 
fipantur. 

Dices 2. FrgofupcriorAtroofphara?turbuIcntarportio,adco- 
4ueconucxailIiusfupcrficies,qualisquali$,inancr. Ergo Solis iii 
illa Rcfractio, etiam poft pfuuias durat. Refpondeo rcliquias fuperiores huiur 
Atmofpharrar,folasproptertcnuitatem non multum poflead transformandum 
Solcm.deindecasdiftSparipartim anubibus pluuiofis,quarquaquauctfusope- 
rantur ; partim amplitudine loci ; partim penuria materiar confer uantis , quam 
tubminiflrabat portio infcrior; partim ab agcntibus fupcrioribus, in acrcm 
purum eafdcm faciJc conuertemibus. 

Splcndorem aurorae crepufculinu diu antc nubes colluflratas cxoriri cer- 
tum eft ; fed ille fulgor ordinarius , non eft hic rufcm & caliginofus , de quo lo- 
quimur, ftd longcaliusfubtilis^arrcrnus, fubalbicans,quietiam in Atmofphae- 
ra limpida durat. Hic autem non ita diu , ncc quotidic apparct; vndc in matc- 
riaipfum humilioreinhaercrc,quam fitaurorz.cfubitarivixpotcft. 

Sed dices 3. Hoc faltcm fcquitur,A tmofphsram fercnanubi- 
bus fubcffcj. Cuitamcnratioarqucrcpugnat. Quia vaporcsilliarquealtey 
imoaltiuspoflunt afcendcre qutmnubcs. Dcinde nubesccelofcrcnimmoin 
acrecnafci,folcnnc efl,& oculo cxploratori quotidic obuium ; vnde hx nubes, 
ntfie vaporibusiIiicnatantibui?Pi*tcrcanubcsingcntcsin2crcpcduIasvnius 
larpe borae fpatioeuanefcre, &in corpusdiaphanum redjgi, quotidianum tft,in 
qutd har nubes ? nonne Ln tcnues vapores atque in aerem a bcun t ? Vapores igi- 
turnonfub, fcdfupranubesfunr. 

Rcfpndco. Argumenta harc rcfte* probarc vaporcsarquealtos aut altio- 
rcs cfle nobibus , idcc quc non male indc fequi , Atmofpharr* limpidar fummi- 
tatcm non concludi poflcinfranubium fincs: nonautem cfficcre, cxeo,quodY 
cadcntts pluuiar potiorcm Atmoipbarra? calginofarpartem diluant, metas At- 
mofpharriiHuflri, infra nubcs neoflario figtndas. lilud folum fcquitur,plu- 
uias iflc cauflam Atmofphatra: clarai, fublau nebwW. 
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Atquidtces^. Atmofph;eralucida,eftaiTertahumilior, quaiti 

illa tcocbricofa-,, &C. Ergo plane infra nubcs cft locanda. R fp. Nc- 
gariconfrqucnriam. Nihilominuscnim huniilor ctTcpotdl harc Atu ufphr- 
raquami,ilj,ctiamli vtraqucnubcstranfcendat, &c. 

Diccs 5. Qui ergo fiocs vcnque Acmoiph«rae fuot poncndi ? 
quancus vcnquc a ccrra recelTus? 

R.cfpondco 1. Quisafccndicin coelum , vt vaporum,atquccx!uiationu 
iter mcnfuraret r* vt fpiritus quo vegetamur,ampliifima h abicacuta, mctirctur? 
prxfertim cum in hac (ubtiliatquc rccondita obfcuritatc,fenfuum adminicuiis, 
experimcntorum prxuialuce propcmodum dcftiiuamur, ita vt ratio poenc fola 
ia kac palcftra dcccrtct. 

S ENTENTI A TTCHO N I S. 

m Rcfpondct 1. TychoBrahe,in Progymnafmatii, deRcfra&ionibusSo- 
»»lis,caromqucTabella,pag.9i.hiicc?crbis. Pociilima & vcrior Refra- 
»» aioDumcauaaeftin Vaponbus terrac fupcrficici perpecuoim- 
»»TDincncrbus, quiaerera nobis proxiraum pauluio cra/fiorerrLi, 
»» minufque diaphanumj, quam eft fupcrior eius porcio, rcd- 
" dunt>. 1 
99 Vndeetiamerfidtur, quodill* iuxta Horizontem, raaximc vifuiincur- 
»j rant: poltmodum veroin eleuatiorefitu fucccffiueattcnucntur. 

Crafliticm porro tranfutfrfam Horizintalcm,atquealtitud'nem vcrtica- 
tt fem, vapornus hif:e atfi^nat, piullopoft, pag.05. dum ait: Aflfumpta maxi- 
»» ma vjporum clcuitionc, ab 0,nicis Alhazcn & Vitcllioncdemonftrata, /. 48. 
t» //.50. quiliumfcm Jiamcter ccrrar cft 60. partiumj vt fit in miIliaribusG;r- 
»9 manicisvix iz. cuaJit coruu circa ipfurn borizontemcrafliues P. ©./. 55. fiuc 
miliarium 142. cVc. 

Ec fic cxTy.honismentc Atmofpharraj ditio cumipfiusaurorxatqjcrc- 
pufculorum limitibns finitur. 

SENTENTIA IOAN KEPLERI. 

Refpondet 3. IoannesKsplerusin fuis Paralipomcnis, cap. 4. de Rcfra- 
Irionum menfura,&ait pag.yo. Superficicm qusc refrangitradios, neque va- 
porum trTe cemc c obcrcantium , ncq; corporis alicuiusfablimis ad Lunx con- 
finia.fcdplaneaCriscius, inquo noshomines fpiricum cum in^ 
modumcrahirBus,quopifccscrahuncaqui. Cuiusab*thercmanifc- 

/ iturn 
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Hum & euiJensdifcrimcn* non minus in oculos hominis fupra eonfiftentisef- 

fecincurfurum,aciam fupcrficics, quacaeremabaquafcparat,inoculosincui> 
rit. Htnc pag. 117. Matcriam crepjfculorum rcfra&ioni iHhaliilem ftatuif. 

Paginavero129.prop.11. Alcicudini acris Vranoburgici cribuics» 
ttilliarc mcdiuro Gcrmanicuro. Etpaulo pofl ibidcm.Quod ali j va- 
porera dixerunt,dico,inquitipfc,egoa6rem jillum ccrroinocura 

faftigiis monciuro: fupraconfiftuntfumof* cxhalationcs, crcpufculorura 
lampades,fhtimquca:thcr fucccdit, 

Et pag.i j 5. Confentaneum cft, inquir, multaloca cfTc, qna? dimidio mil- 
liari, (quantacftpcr 11. huius capitis,in freto Danico fupcrnue* acns, ) fupna 
fupcrficicm maris clcucntyr. Etibidcm. Vogcfus mons, & conunuac 
K heci* alpes fcre fupcranc alcicudincra acris, qui Rcfracliones 
cfHcir. Q^odconfirroanc perpccuxniuesj dcfignanc enim ca- 
cuminum illorum nudicacemavapidoaero. Quarenequcibi 
Rofraclioncscruncvllae.vcplurimum.&c. 

Idcm numcro y . de obfcruationc Hollandorum , pag. 140. & 141. ait &e- 
fraclioncmillicSoliscontigiffc^.graduumVminutorum H;Cui in altlCU- 
dincaerisrefrrngenus dcbcancur duofcrimillana Gcrmanicas 
quam tancaro eiusalcicudinem incrcdibiJcm dicic. 

Idem in tepidios cm & vapidiorcm acrem Rcfractioncs paflim reiicit folio 
IJ7. & alias frequcnter. 

Q^are, Kcplcrifcntcmia, fubie&um inhacfionis pro rVefradionibus facit 
huncquoanimamurae.ium fpiritum , eumquead rcgionis frigidatinitium e- 
wehcre videtur, proptcrca quod tcpidum atque vapidum cxigat, & flerilia con-r 
tinuifquefrigoribushorrentia altiflimorum montiumiuga alcgc Refra&ionis 
eximar,& metascertasilli figat, medium videlicct milliareGermanicum plus 
minus : cuius proindc fumma conuexitas ab oculo fublimiore no minus difccr- 
natur, quam communc acris & aquacconfmium abinferiorein rcrra. 

Rcfpondco 4. In hifceopinionum diuerfaru conHiclacioni- 
bus,cucam inuenircftacioncm,& punclum quod aiunccangere, 
cfle difficiHimuraj vbi pukhrum cciam habccur,ab orbicalco- 
po pracfixa nonomninoaberrarc. Difcurfumtamcn mcumexdiutut- 
nisce ccrtimmisobfcruationibus , eommum Opticorum doclrina, 8c reccpta 
PhiIofor3horumfcmcntia,fequcntibuscrfjtisinmedium propono. 

1. N-ilIus cft dies totias anni, quo Sol ab Ellipfi horiiontali immunii 
«uadat. Hmc, 
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?S REFXjtCTIONEf 

2. Nullus eft dics lotius anni, quo Sol a lUfracKonc horizonttH Rber 
exiftat. 

3. Nulla Refra&io exiftit ( fallern ordinata).,nifiinfupetficie diaphani ft- 
quentis, qusfimul fit cum fupcrficic mcdij anteccdentis ; adccque vt duoi- 
fta diaphana, deferens & refringens radinm , non fint continua fcd contigua £ 
Ex communiorc Op ticoruro doctrina. hinc 

4. NeceiTe cft hanc fuperficiem in qua Sol rcfringitur fcmper exiftcre; 
quia Sol quotidie refraftus comparet. 

5. NccciTceft banc fupcrficicm nubibus, pluuiis & ventis fuperiorcm eflc. 
Alias enim ficut fubiectas vapores altcrant &din*ipant venti atqueprocellav 
cxperientia teftc;ita & fuperficic illam ex ipfis conftitam, diftiparenr, prarfcrtim 
ventiimpewofi, quodtamen bo faciunt,te>ftc experiemia fn Solc Elliptico p;g* 
i^.&aliascrcbro, 

6. Vt Soperficies ifta toto anno fcmper manct, tempeftatc quacunque, 
limpidiftimajmediajVapidiiTimajJtancccflc efhcorpus ipfum cuiusillacxtrc- 
mitascxiflit, codo quocunqpc adciTc. 

7. NuIIum autcm corpus terram , grcmio fuo complcxum , tempciTare 
cjuacunque, totoannofcmpcr,& cceloquocunque durat praner aercra iftura 
quem haurimus: nam vaporea rfumidi vndecunquecbuIlicntcs,autinoubcs 
condcnfantur, autin ipfum refoluuntur: fimilc quidcxhalationibus accidit» 
quastamctfi pluscontumaciar arTerant, tandem tamen euam fuccumbunt, v«l 
confumpta?,vellocopulfat:aerautemfcmpcr&conftantcrmtnet; ipfumcrgo 
iftudcorpusciTe,haudcftambigendum, quia in ipfum ha&enus djdaomnu 
belliflimc quadrant» Ipfaquippe Atmofph*ram conftituit quandoque lim- 
pidam; cum pluulisdilutus autvcntis pcrftatus dcfcecatur: quandoqucob- 
fcuram; cum nimio calcfa&us *ftu, aut cbullitione partium obrunditur.aut 
Halitibustcrrenis conftipatus caligat. In rc confcntiunt omnes t in vctbis &mo- 
do loqucndi, difficultatero roouerint nennulli, &c 

8. Htc etenim acr, cum feroper fecundum oranes Opticos & phjficot 
denfior exiftat, fupcriccxoxthere; furamitatem-infuper fuam cum fupcriori- 
bus vtcunquc iropcrmixtam fcruet : Solcea in eandem obliquc allapfurn fcmper 
rcfringit, plus aut min us , prout cam procul vd pwpc a tcrra cxtcntam habue» 
ritaer. 

9« Propcterramautemillam expIicatacT, quando vcl imbribus'irrtgatnt; 
vclaufteris ventis petflatus , autno&urno geluvelhybcrnocceIo,aIgct: turra 
enimcontrahit fcfcyin ar&um colligcns, locoqueminore contcntus, etiamfu- 
periorcs partesomnes, metu vjcuidctrahit; & fic fupcrficicsipfi Sphq- 

rica roinor roulco arquehumiiior, lndequc refradlio longe arn- 
plior cuadic ; Ellipfisque fercnior & naaior confurgir, &c. 
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td. Hccedit e contrario fupetficics hxcaterra&ampliatur, cjaando acr 
^vapidus calore diurno v vencofa ccpidicace , auc ardore arftiuali rarefaclusintu- 
.Vnefcic , colleft asquc fi nu partcs euoluit, & in campos patentiores edu&is, am- 
.pliorem locum quarrit ; qucm cum terra, cedere nefcia , ncget ; furfura agmine 
faAocrumpit,- & fic inSpbjerarn acquetfuperficwra roaiorcmcx- 
crefctc: qua?proiodeRefra&ioacs minores, acqueEllipfescxi- 
Jioresfubrauiiftrac, &c 

n. Qupufque porro fumma huius Atmofph*ra?conuexitasaffurgst,m- 
ccrtum eft. Ipfam cnim altiflimis niuoforum montium faftigiis fupcrcmincre, 
dubitari vix potcft; cum exipfa Hollandorum nauigatione, qui ouavolucru, 
in montofis niuibus excludcnda furripuerunt,& ccelo frigidiiTimotantum non 
congelati , Kcfra&ioncm tamcn 4. graduum inuenerunr,:; tum cxdamisat- 
qucVuIturtbus Alpinis.qui.rcferemibus indigcnis, certatim hibcrnotcmporc, 
excelfiiTtmamonttumTyro!cn(ium cacumina, niuibus infeffa, pctunt, & aura: 
1 cepidioris crgo,illic atTatim fpirantis, iucudc inhabitant : cum interim tcrrtcolj 
frigoribus infcrnc immanc facuienttbus pcene obrigefcaat. Vnde, 

12. Atmofphxram hanc,ipfamqueRefracYtonero , cum fola vapida \u ac- 
rctepiditatc,aut montium iugis.etiam fumrais, vcllcfinirc; videturcum fen» 
fu&rationepugnare. Cumfcnfu quidcm, quiaacrctiam frigidltiiTimush*- 
roillimainuaditloca; quia tcpi JiiTimus viciffimaltiflima, vt mododi&u,; quia 
acc nubes, nec pluuiar, neque niues aut funt aut fiunt , vbi fpirabilis aura dccfl; 
& vbiiftafunt,illic acrcm hauriri poffeinconfcffoeft: cumratione, quiahxc, 
Atmofpharrar fupcrficiera conuexara, vtpote Rcfra&ionibus Jebitaro.legiti- 
mc affignat : at quis crcdat ipfam, in teporis atque frigoris aerij confinio reude- 
rc? Nifi quistgncfccntcm quodammodo,exacccnfobrumalifocoacrcm, di- 
fcerpcre vclita frigido fibi adhacrefcente , & ambobus continuitatem dcmere: 
quodinauditumcfL Quis ciiam in altiflimis fcopulis, fupcrficiemiftam ircfra 
poiicam vifudifcreuit? £taer,inquotempe(tates fuamofficinam pofuercno- 
ne fpi(Tus,nonne vaporibuspjenus? ipfctamcn Alpes fupcreminet; quodvo- 
litantes in co fuperne oubcs crebro indicac : vnde nccefTario Solc refringit, &c 

13. Altior ergo eft Atmofphzrc fupcrficics , qtsam iuga mofitium : fcd 
quam alcaiocercum. Hoecertum , ipfam raomenraneae variacio- 

nifubiacere,ficu,Ioco,quaIicacibus,&c. Vndcolcum & operam per- 
dant,(mcoiudicio,) quiccrtam aliquara eiusalticadincm indagant;&exea 
dcindc Kcfraclioncs mcnfuraretcntanc. 

14. Vcrofiroilo tamcn mhilominus fic,ipfam nonadcre- 
pufculorum vfquo roaxeriam percingerc 1. Quia crepufcula,, au- 
otorum te(timonio,fiatamquadantcnusa^titudiacmfcruant; non autcm lu- 
pcrficiei Atmofphxr* , vt c« diftis palam cuadit, Sotundo. .Quia pluuia 

eadeof 
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cadens non tantum poflfet in Atmofpharram , fi tam alta ipfa eflTct vt crrpufcula*- 
Nam pluuia vix quarram partem milliaris Gcrmanici cxca abftergcrct,coquo<l 
materiacrcpufculinacademqueAtraofphairicafupcrior, totainta&a euaderer, 
vltra i r. milliat ia Gcrmanica ; no ergo tantum patcretur dctrimentum,vt idco 
dcfcenderct fcnfibilitcr fuperficics illius Sphjerar; imoctiamfi dcprimcrctur 
tantofpatio,quantumcrtintertcrrara&nubcmpluentcm,idcft, * mill.gcrm. 
haberetillud ad n. rnilliaria cam proportionem,quam i.ad 48. Quarccrtcal- 
titudinisdirTcrentia^interduoifta Sphzrarumeccntrotcnardcfcriptarum fra- 
gmenta, quarum altitudo fola ~ milliaris gcrmanici difccrncretur , intcrcedes, 
Refra&ioncm horirontalcm ad fenfum nullo modo mutarcr , proptcrinfcrtli* 
bilem inclinationis difFerentiam, aradio inadcntia: invtramqurfjfiam.&c. 
Vndc improbabilc fanc, ncdicam impoflibilecft, Supcificiem Atmofpha:- 
ricam rvefra&ionis fotaris cfTc&ricem , cum matcria crcpufculorum conuc- 
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CAPTI XXXVI. 

€l Biicies 1. Superficiesifta Acmofphserae nulla eft : Ergoomnir 
Cxipfadcdufta vana func. Confequentiaclaraeft. Anteccdens 
probatur. . 

1. Au&oritate Opcimorum Afbronomorurru. NamTycho 
Brahe, inProgym. pag. ^z.aercmadconfinium Lunaccontinuum fcnfim cx- 
tenuat. Ioannes Pcna, Chriftoph. Rotmannus, Nicolaus Copernicus.vctercs 
plcrique, & demum tota philofophorum fchola, prartcr cam qua? eft aquar ab 
aere, huius a ccelo,diftin£Um fuperficiem agnofcunt nuiiam: vt vidcre cft apud 
Alhazenum 1. 7. prop. 51. & VitelLl. 10. prop. 54. &c. 

2. txperientia-. Videmuscnim vtaquamaqMar,itaacrcm aericon- 
tinuari, mox vt extrcma fimul habuerint. Quiscnimneget,halitum veficis 
inflatumintuscontinuari? 

3. Rationo. Quia aerifte, etiamfi accidentali quadam alteratione 
abaere fuperiore puro, in vfum animatorum,arTc<ftusfir, fubftantiam tamcn 
natura? fuac oihilominus tenacitcrrctmct,&corpusabfolinelc>qucnJo, atque 
clementum fimplcx liomogcneumque,ideoqjc umipfc fibi quam aiir* S upc- 
riori continuus exiftit. 

Dciade* ficuc infimus aer ccpidior. cum fupcriorc frigido/ 

conci*- 
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continu*tur,nonobftantibus hifce contraris frigorisatqueca- 

JorisafFeftionibus; ita roedius algefcens, cum fummo calente 

continuari & potefl & dcbet:prius autem fieriexperimur: Nam infpi- 
ratus in pulmones acr maximOpere calcfcit, c otinuarur tam c nihilominus cum 
exteriorc. & acracccfa» candela? flammam ambicns ,tantum r,6 inardefcit,con- 
tinuatur nihilominus curo rcmoto frigido: & acrlcntiscriftallinarconuex*, 
So!iobie&aropcra,radiisrcfrac~tione cocuntibusin vcrticcm vnu colluflratus, 
propcmodumigncfcit,ita vt rcflcxi a fpcculoconcauorad j plumbum momc- 
to liquefaci&nt; quis t&mcn hinc dicat iltum acrem ab alio frigidiore fcparatum 
cfle ? Ctc ergo vnus idcmquecontinuusaer, calcfcir, frigcfcit, tcpcfcit» 

Prseterea ex EUipfeos pcripberia anfracluofa arguitur fu- 
perficiei Rcfracloria? canquam diftinclae vanitas. Etcnim tam mun- 
deprarcifahzcnunquaminuenitur, atquein Gmulachro folari alias rotundo; 
etiam coelo maxime tranquillo, def«cato& limpWo. Ifli autem, magni 0- 
nus, & nutabund* eminentir , afummitate Atmofphatrae trahuntorigincm» 
vtcap. $z. n. 5. aflertum. quomodoergo in tanta inconftantia fuperficies ali- 
quacoordioarctur? » • 

Accedit, quodipfa Ellipfcos atquo RefraAionis cxilitasin- 
nuant, fe a feparataaliqua fuperficie refringcnte noo procedere, 

Incredibilenamque videtur,cum Solincriftallo,tnaqua,in vitrogradibus,4o» 
( vt volunt) cV amplius rcfringatur, &c. idinaerc noflro, quidenfitate rcfra- 
c)orta vtcunquepolteat, taro exigua quantitate ficri , pracfertim cum praeditus 
dicatur tam tcrfa fuperficie, tam apta ad rcrringendum. 

Tandem quiadefcndt omnia poflusn fola denficatcmedi/, 
abfque vlla diftincla fuperficie, non vidctur illafingidebero. 

Niin denfnas mcdij alia &alia,implicitam quandam& virtuakm, vtaiunt,fu- 
pctficiem includit, hoc ipfo quia medium derlius efl ; quar Solem licct non tam 
exafr^ & ordrnate, vt in cxtremttatibus diftinc"tis ficri confueuit,tamcn fuo 
modulo hcberare atque rcfradione alio diuertere valear. ld quod Optimit- 
cjuibufquc auftoribusarrififTe.conftar. Ncquc fincoptima ratione : Poft plu- 
uias enira fequtturmaior rcfra&io,quiadeniioraer: minorcft incxhalationt- 
bui, quta . cr rarior, poft ventosmediocris,quia aer in ftatucft mcdio, &c. Et 
ficfupcrricKsiftapIaneproftratavideturiaccre. 

ConBrmanturaflerta u exeo, qudd Sol pcr ncbulas traluccns» 

aut nubesadid idoncas, fspiilime fit animaduerfus figuranx* 

fuam varic cransformaro > quis intcrira tamco aliquam vcl raodice con- 

M figur*. 
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)figar*tamrupcrficicmillistribuit?&c. i, Qaodfnd*, vltrijiliaspcromoiiv: 
nitprme, peruadcntes,e<Umficontinue/inteidem, refra&ionemtamen effi- 
ciant. igiturfupcrficles diftinibplane ad refra&ienem noncft neccflaria;&c. 
3. Qupd rcflcxio, etiam Ariftoteleeonfcntientc, inmcdio corpore,vbinulIa 
fupcrhcics diftinguitur cfficiatur ; cur crgo non etiam Rcfrafiio ?Ac 

RESPONDETFR. 

I. Adau&oricaeem. Verumeftdicltosau&oresplcrosquedefuper- 
ficic refra&oria difcretaexprcfscnon eflelocutos, propterea quod aliquiRe- 
centiorum cx inftituto non egerint tam de rvcfraftione in gencrc.quam de hac 
Solis, & non un modum quo, quim an fit,exagitarinr ; vix tamcn interea pro- 
feretur,qui eandem cxprefse ctiam negauerit; cum cx-comraunibus Refra- 
dionumrcgulis, atque Opticis antiquioribuseius neceifitatem haud ignora- 
rint. Etfiquistandemexprefse eaminficiaretur,eiusnosaujCtoritateminhac 
partc, tanti faceremus , quantum rationcc, quibuc oitcretur, valcrenr. Nam 
Vitellio,4oco citato, vaporibus diftiootam fuperficicm largit u r ; i n hoc folo im» 
pcgit, quod aurc buic vitali vapores pro neceflkatc non indullcrir. Et Alhs- 
zcnagnofcit fuperficicm hanc, fed in concauum Luna» cducit, indeenim ad 
nos vfqueomniacontiauata,ideoqucR.efra£tioni nulli,obnoxia facit: etiamfi 
denfitatisdifcrimeninterueniat,&c. Agnofcitergo fuperficicmrcfci&oriam, 
fed nimisaltam. Nam aer fub concauo Lunz, aut qualccunquctandemcor- 
pusilludfit, & quomodocunqucaccelcftidiffcrat, radiumSolisnoB rcfringit, 
quia non oblique, fcd redc in illud, ( ad fenfonvialtem ) incidit. 

2* Adcxpcricnciam. Tamctfifuperficieihuiusdiftinftio in oculos 
noncadat; nonideofequitur: Ergononeft. Ncgacuf .n. confequentia; 
Quodautem in oculos non cadit , cautfa-cft, maxima diaphanicatum inter 
fcfe firailitudo, quafit, vt fenfus continuum acontiguo cximcre non queac 
Nonneubulas vhrezplaoisfuperficiebusperpolita;, imaginibus confcruandis 
cVdcfendendis apuluere prajpohtar, tntueotisaciem-frcqucntcrcrTugiunt, Sc 
roanum palpantem eludunt ? & tamen difcretx funt acris & vitriatq-, imaginis 
fupcrficies. Ampuiiam vitream mondam, aqualimpida repletam,pro folida cri- 
ftallo, fpedatori cuioisfacillirnc vcndites, & ego pro tali habitam farpiffime vi- 
di :&tamen vitrum &aquadiftin&iscxtrcmitatibus fefecontingunt. Vinum 
aqu^colore fimile,fupernatat , abfq; commixtione, dt! g-atiam tamcn vifus in 
difccrncndo, clufam tfTc, folus vcl odoratus, vel guftus ceftatur. FJicnum lacui 
Acronianoinnatare impermixtum.fi coIorisdirTcrentiaabcllt.t,vifusfolotafto 
&motuidiutus percipcret.Vcntosinacrccircumlatosquis tg<mrat?abacre ta- 
mcn difcretos quis afpczit ? Difcrctos tamcn eflc,vix vlloa dirTidcbitur.Ita,fi cx- 
pct icntiam duccm fcquamur, diccmus acram noflrumftipcriorc aliaua fupcr- 
ficiefiniri, etiamfi ipfa, corporum coQtiguorum fimiiitodioc omncrn oculo- 
ruminduftriameuitct. 
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f» 0 Axfrationcm. Exeoquodacrhomogeneus, elementum atq^cor- 
pusfimplcxfit;maleinfcrtur, ttiamfi diucrfum corpus non intercedat,nccef- 
ftrio c ontinuu, & non ctiam contiguu ciTc. Inftantiam habes manifeftam in a*- 
qua congclata,qu«innatctfluuio,corpo$fimplcxfimplici,homcgcneuhomo- 
genco,elcracntuclemento. Aut G fruftum glaciei fcnfimliqucfcat: liquidum 
congclatonon cftcontinuum. Sic plumbum femiliquefa&um,a)teriadhucri- 
genti mafla? contiguum, non continuum cxiftit. Similc crgo quid intcrucnirc 
potcft cumaere, vtfupeificie, quocunq;tandem mododifcretam nancifcatur: 
vclmocujvclaltcrationccalidi&frigidi^vclhumc^ationc&cx^ 

nccationc,vel mixcim, &c«N6nevaporabaquaexhalas,fupeificiepccu- 
frari donatur?ad oculos tcftes J puoco:& tame e*queianta aut maior cft diftin&io 
hucrsercm noftiu atq;purum, quam fit vaporisabaqua ; to quodacrnofter 
humifIiffimus,vaporibu$fit plenus. Ampliusaddo, duo in aercnoftro pof- 
feconfidcrari,altcrum,in quamuacrcft,& ficconfidcratiis,puriflimudiaphanu 
cxiftit ; altcru, inquaniu cum aquco & tcrreo clcmcto con(ociatus,alrqua illoru 
cocagio mixtionefubit,& fic a fumma pcrfpicuitatcnonihil illi dcccdit;iam fieri 1 
fortaflepotcft, vt priore modo,a fiipiorcacrcn6omninoabfcifluscxiftat;dico f 
omnino,& fortaffis,propter motucircuIarem,acrisfupcrioris,aplerifq;iIli- 
attributu: at vcro pofteriorc fcmper feparatur in vltimo vaporu, acrifcfeinfi- 
nuantiutcrmiuo,tefteVitellione,l.io. prop.54. & Alhazcnol.7. prop.55. Quj 
vno orc dicunt,groflos ad horizontc vapores in fiipcr ficic conuexam, ccelo tcr- 
raq;concentricadcfinere,Soliscpradiu in ca rcfring<;fcd quiavaporcshi latitu- 
dinc fuam ad mcdiu coeli vcrfus Zenith no cxpandar, hinc cnafci aiunt, vt Sph$- 
rat u fuaru quafi folidi quida fcCtores.in forma vcl coni vcl cunei , cufpidc in ce> 
trutcrra?d fixj, tffigictur,ocuIocxtrafupcrfvicvcI conica vcl planacxiftcnte;- 
vt (icrad 9 SoIisinipfisbis*fcmclinbafi,fubingrcflumadlincapcrpcndicuIarc; 
qu^fitSphapric^fupficici portioifcmclin fupeificic latcraU fubcgrfflumapcr#' 
pcndiculiri^rcfringatur.EthincftellasinHorizotcampIiant.&groffoshosva-. 
pores,neq;fempcr,neq; vbiq;terrar circumdant.Inquoerrarunt. Namquibus 
populis plaga noftra in Horizoritc cadit , jj wque Solem per groflbs vaporcs re- 
fraclu vidcnt, atq; nos in noftro ; vnde vaporcs hi terra vndiq; & fcrr per ctrcu* 
dant,teftcetiacxpcricntia : fcd min'ad Zenith,amplius vcrfus horizome vifun- 
tur.oblongioreipforu iIlic,breuiorehictranfitu;vtfupracxTychoncdcmon- 
ftraiu. Similequid accidithomini in nebula conftituto,vicinatnim raraVemo- 
ttm fpifiaiudicar,&hocquocunq;feconferatexpcritur: fitcxlongiorcfpatio, 
cp partcs apparcntcr codcnfat, &c. Sic nix aut pluuia dccidcns,in fpatiu remotu 
lctn p dcnfiorcxiftimaturdcfcendcrc, quaexperiamurin vicinu. Vaporcsergo, 
cum ccrra vndiq; ambiant, ctiam cx horu au&oiu mcnrc fupcrficicm fuperiore 
c-Gucxam & quidem terra* conceu icam, fatis diftinclam acquircnt in icrc»eo cj^» 
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arquabiHtcratcrra t rupcrioraciurdcminfidcantIoca. Nam ficuti vapores prtv 
ut cxpiranc, fi ita afpc&abiles mancrent, & tcrramacqualitcrambircnt, Tuperfi- 
cicm fupremam ab aqua & acrc diftinctiflimam acquirercntjitaaerem hunc 
vaporibusiofedum.conuexiutefua vapida afuperiore purgatiiTimo diftingui, 
admodum probabiie videtur ; quemadmo Jum nos, fiigido coelo , halitum no- 
ftrum tepentem diftingui cernimus a rcliquo aere circumie&o. Vndcallatx 
cxipfo cxperientiarpro nobis noncontranos faciunt; & tamevd frigoreatqi 
calorediicrctioncmomnimodam noninuchamus inae em, magnum tamcn 
•indembiidium proftabiliendafcntcntiahacadipifcimur. 

Ad Ellipfin malc ccrmioacam rcfpondccur j fieri fubinde, & 
maximcpoftventos (quiinquictosiftos Salios, vaporcsinquam &exhalatio- 
ncs minus bcne coahtas c medio tollunt) vtvaldSmunda&quieta ma^gine 
conftringatur. E fmuofis autcm lacunis & fcifluris aut fluftu itionhut, fi inani- 
tatem quis fuperficiei Atmofphzricx contcndat cuinccre,isN :ptuno bdlum 
indix erit, & magno pelago omnem fupcrficicm fuftulcric idcirco , quia vcl au- 
ra Icni pct flatum marccnfpatur , vcl impetuofis incurfura turbinibus in mon- 
tcs prjeruptos & vallcs profundiflimasconterquetur. Qjis tum in fundoipfius 
Pjlinuruslatitans, Solcm fupcrnc iIIuccfcentcmcumincItnationc,EIIipticum 
& malc lancinatum,in conftanterejuc flu&uantcro non intucretur ? Inepte ta- 
nicn mari tcrminos cx hoc adimercr. Tcnta hocinaqua vafi impo(ica,&ea 
agicata afpicics Solis fimulachrum & natando nutare,& nutando natare. Neq; 
moueac te, quod rcflcxum ita ccrnas , idem fit rcfrafto. Hi ergo magni reccf- 
fus Ellipfcos, non diiTuadent,fed pcrfuadent potius fupcrficicm acriam refrin- 
gcntem. Vnde mirandum non efr, raram cflTe Ellipfin, munditer prarcin&am, 
imo mirandum,po(fe tam ordinat js & venuftas vt piurimum,in tam fl jidi cor- 
poriscxtrcmitatcconformariSotis refra&i imagines. 

ExilitasRcfradiomsinccncanonfcriCj fpiculum cnimhoc extli 
protrufum neruo, vulnus non facit t raritas acria omnia facilc excufat. Qiianta 
quantacnimipfiusdcnGtasexiftat,flaramamconcipcrcnon eftapta. Ncqjmt- 
rum igitur, fi oon muicum infringat lucem« 

Vlcimaargumeocacio cxrationedcdu&a, cum fuisconfir- 
macionibus, firccle cxplicccur, vim nonoullam habcc, 6c fea- 
cenciam noftrara mulcum roborao. 

Nam fuperficics Atmofpharram tcrminans dupliciterpotcftcognari dt- 
ftinfta; alio raodo, canqnam vkima & fcparaca aeris, qui Acrao- 

fph^ramefficitj; ficut fupcrficics maris fuprcma, ilfud cfaudic , & ab aliis 
corporibus fcparat, vtillisnon copuletur: & contn hanc fupcrficici Atmo- 

fphaeri- 
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fpbaeric*diftin6tionem,aliquid valcre vidctur argumcntatloallata,nequenoi 
talem in aerc neceflario ponimus, fcd probabilitcr admodum poni pofle 6V efle 

putamus. Alio modo fumi poccft fiiperficies , pro fioe fcu cermi- 
rainoAcmofphaera?,qui lllam ccrroinccprouc^Acmofphcra,noa 
prouccorpusaeriuro concinuatura eft; &hocitenimdupliciterintel- 
ligi poteft , vel vc limes ille A croofpbzrae cx parce rei inOc a&u , jru. 
corpore adhuc conciouaco ; vcl cancum infit pocentia raera. 

Priorc modo, incft in tunica oculi , v. g. cornca ,fuperficies fcu limbus 

vltimus Iridis ipfam coniungenscum tunicafclerode; pofteriorO,infunt 
Mcridi 3oi, v. g. circuli in coelo. Hoc vltimo modo ftatuerc extrcmam A trno- 
fpharr* fuperficiem , abfquevllo alio fundamcmo tut difcrimine, ridiculum 
cft. Sola enim mca imaginatio, aut mcntis cogitatio , radios Solis non cogcta- 
lias inirc vias ; igitur rcm que. hoc facic oporccc ex parce reiin A cmo- 
fphC v rainhc.rere;hxcButemre$aIiudnoncil, quam corpus quoddam vcl 
in aerc , velacri commiftum, in quod allapfus radius, proptcr denlitatem aliam 
ficobliquitatcmincidcntix inilludcorpus, recla tranfire nonpotcft, fedinla- 
tus declinat, 

Partenvautem illam in quamimpingitprimoradius, vtarc6titudinein- 
cc(fusauocetur,vocamusfiipcrficiem A?mofphe/r,&extrcmitatcm fummam, 
prout Atmofpharra cft,&conftituitconfinium Atmofphxrajae.ifqucfuperio- 
ris. Etiilam quidem , dicimus non ncccfTarioita liberam efle, vt a fuperiore 
auracx nccclTicate abfciiTa ilt; probabiie tamcn &bonumeft idfieri; fufficere 
ireroarbitramur, fi fummitates Atmofphzrxitacoordinentur, vtinfuperficie 
Spharricam squtualenter conglobent ur , quas etiam immerfa & continuata pu- 
rioriscr:,rrihilominusfolarem radium in fchauftum inflcdtat, ob fusr naturc 
diaphanitatem in denliorc corporc fuccedcntem. Qtraromnia, fiargumen* 
■ tum iatendit, nobis parum officir. Nam euidcns eft, tali modo RcfraCtionem 
aliquam ficri pofle, vt patet ex vndis & trafttbus vitrorum profunditatibus im- 
sn crfis : fibris quoque criftalio infidcnti bus : &c. Qnx rcs con uincit, ad Refra- 
dionem neccmrionon requiriextimam contiguamfuperficiem,fed pofleet- 
iam cftc quandoque interiorem continui diaphan»,dcnfitate tamcn, sutalia ra- 
tionediftindi, &c. <}uodiihocvalctincorporediaphanocongclato,perfpi> 
cuitatis ciufdcm, quamo magts in fluido, diaphanitatis diuer fx ? Et ficut pilu- 
\x vitrcac varicgatarnonofrlcitpars extrema pcllucida >intertoribusopaciscon- 
tinuata, quo minus rifloxip ab illis foriofecus fiat, ctiamfi non a fuperficic con- 
tiguaotefed«ominuantediaprunum & opacum: itafipartes ioteriorcstranf- 
parcrent,refra<5tion<mvtiqiiecauffarcnt. Exerapli idem ftabilientia pctes, ab 
abH^lonibus, Virgis&fimihbusmctcoris,folarefra€tione&rcfle- 
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xionc«nungentibuf,&c. Ita acr vapidus, ibi vbi vaporum afcea- 
fioni locum nacura pofuic, rtfraOionis inicium, & fuse denficaci» 
finem probabiiicer collocauic. Quemtamcnlimitem, neque drfiniris 
atquc immobiiibus metis aliigatum credimus; nequeracilead certam dcfinirt 
menfuram anobis poiTe arbitramur. Ratio: quta fenfus preuius explorator, 
omnerapropemodumcius ciplorandi aditum obfefluro fibiexpcritur: vticx 
hadenus allatis conftat. 

Obiicies z. Taraetfi admiccacur ifta fuperficies quocunque 
roodoj nibjJominuehomocencricaterrx nonpoccftefle. Liccr 
cnim totam grcmiofuocircumdet,tamcn, quiaClauiotciic, cap. i. In Sacro- 
bofc- p. 38. acris rcgiones , n/o Sphxrarum atquc Climatum varittatcparitcr 
variantur, fecundum altitudincm & humilitatem, codcrr. qj anni tcmpore aiibi 
hyems , alibi xftas dominatur ; loco aiio fcrcnitas , alio tcmpeftasingruit, hic 
vapores liquidi, illic exhalationes caliginofz incombunt,&:c. nccctTefanccft 
Atmofphaxx fiiperficiem alicubi humilem repere, alibi valdc fubJimcm ince- 
dere. cx quo finus in eadem arque tumoresdcformcs,& fecundum cofdem cx- 
centricitas diuerfa confurget : qux ncceffario lineam perpendicularem ad iftara 
difFormem fuperficiem in aliquo punfto incideutix ducendam, extra cen- 
trum terrx fcducct: & fic totumhuius Rcfra&ionisatque Ellipfis ncgotium 
corruet. 

Refpondeo r. Argumentum plus nonprobarcquamEIJipfinfoIa- 
rcra, non e{Tc folcrc vniformitcr dirTormem , fed in ipfa etiamfua leuitateirr- 
conftantem , id quod fponte concedo, & larpe moneo. Refpondeo 2« 
Atmofpharrarononfiniri velcum frigorevclcum calorc, fcd cum eadifpoll- 
tioneaeris, vltra quam, vis refringendi ilii nuila incftj quama vaporibus tllt 
communicatam, nemo ambigit , ideoque cum termino vaporum cttam ciaudi- 
mus: hunc autem fciri vel definirifacjIepofle,abnuimu<. Rcfpondco */• 
Cum fuperficics de qua agimus,tcrrenam muitum exeedat , decituitates iftx, & 
accliuitates molliflimxjin fcnfum non caduut. Vnde argumenti negotium to- 
tum corruit. Nifi ad paruas crifpationes * vndulationes iftius fupcrficiet, 
( quas a rotationc cceli , agita tionc ventorum , 6t infita va porom atque cxhaia- 
tionumvi.gigninonnegarous) confugcre exopteut. Vcruiftisommbusad- 
fcribimus trcmorem & concifionemiirobi. Nec quidcontra habcat, aduerfa- 
rius adfcrrc potcrir. 

Obiicies 3. Rcciprocus huius fuperficiei acccflius&reccf- 
fus,velfuperfluus,veifufpeftuseft. Supcrfluus,quia roaior & mi- i 
norEllipfisabfquc iisconfiftit :fufpe&US, quiarationc&au&oritatecarer. 
Primumprobatur. C^omaratcftimontooranium,cad:mnianenteioci- 

dcnria* 
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dentia,in fuperficilSphzr icam eandc , amptitudinis eiufdem, mutatur nihilo- 
minus refradtio, mutata dcnfitate vcl raritate Sphatra? ; & maior quidem cuadit 
refra&io,fi maiordenfitaa,minor fi minor fiat raritas,ca!tcrisomnibu$ paribus. 
lam ergo fi ponamuc fupcrficic Atmofpbcrsftabile , & ad crepufcula vfq; euc- 
hamus, nonne i pfa iramota eadc i ncidcntia horizontali pofu£,maior euadet re- 
fra&io poft pluuias, &. cxhahtioncs.quamante? quianimirum condenfatur 
Atmofph*ra,& conftipatur aouis auda vaporu m aqucoru incremcntis ? Con- 
tra diuturna ficcitate&caiore dum vaporcsilli humidi refoluutur & abfumun- 
turjrarefcit cadera inuariata Atmofprnrra? capacitasf nihilominustameninic 
incafupriore.incidcns radiusampliusrefririgiturdenfitatc, hic in poftcriorc 
minus.raritateeiufdcm. Ex hoc crgo capitc, fupcruacue^ccedit8creccdit a 
tcrra ifta fupcrficics. 

Probatur 2 . Quia rst!enis& aucloritatis pcnuria laborat.ifta omnio; 
nerao enim ita docuitj&fcnfus ipfcreclamare vidctur. Quisnamqueaerem» 
cadcmmancnte materis quantitate imminuiautampliari perfuadeatur, ita vc 
continuus, abfque vlla partium diftra&ione,nullis adfcitisporis,pcrraancat? 
Hinc tota rci fufpcda rcdditur. 

Rcfpondcoad t. Vcrumeflc,fitouusSph«ra5rarioriscapacitasdcn- 
fcfcat;faIfum,fiinfcrioraliquatantum portio: nam radiusincidcnti«,antequa 
in ilJa portioncm impingat,alio diucrgere nonpoteft. Hoc fccundu contingit 
in noftro cafu , non primum. Quia humidi vaporcs non afccndunt ad crepu- 
fculoruhabitacu1a.vcoes,nulIodcmptoIibenterconcedunt. Quoiit, vt retrar 
ctionis mutatio in illa fuperficie aon accidat,quia neq; matcrix variatio vliaibi- 
dem eucnit ; radius crgo incidcntiar in vapores, tenoreeode, quoantefcretur; 
inquibus,fialitcrquaanterefringGtur,euenietquodnosdicimus,ia]miouri[ 
fciliccccflrcAcmofphserxfupcrficicrcfringCQCe. Contrario planc 
modo.dilatabimr tam Atmofphzra quam eius refra&oriafumraitas : fi in loca 
vaporura exhalationes fucccdent,fiuealteratione, feu gencratione,feu deniquc 
motu locali, id fiat. Przterca, negari non potcft , aercm inferiotc roridu con- 
firingicVcondenfari;quodato,minor Iocusoccupabitur,&confequctcrroinor 
Atmofphxras fuperficics, vbicunq; tande ea fit, fubfequetur : & contra,in rare- 
fa&ionc,cundem Iocoaugcri,& fic in fuperficiem capaciorem exfiouari,&G 

Ad 1. Ncgatur totum quod dicitur. Nam tota philofophia oootrarium 
fentit|&docet,aercm viddicct frigore.imofola etiam comprefiioneviolcnta, 
condenfari & in minorem locum rcdigi, contracaloreextenuari,&fracliooc 
wetuque vacui in fpatium maius educi. Experverttias, c quam pluri- 
mis, fcligo paucular*. Si ampullam vitream longo,cxili ,cauoqu« col- 
lo prarditam., in aquam impon*s , merfo in tpfam collo , nc acr vllus cxire 
autintrarc in vcnuiculum aropull* qucat 5 caltfacla cxtriafccui ampulla, 

fcu 
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fcu radiis folaribus, fcu manus admttione , fiue aeris circurnftantts tcpore,&c, 
ita rarefcct captiuus in eius ventriculo aer , vt per longum collum ad ©rificium 
ipfius dcfccndcns,bullatim erupat.Contra fitdem acr inclufus fngefcat,colligct 
fefe in ar&um,fc du plo quandoque minorcm in ampulla locum occupabtr,quo 
ftt, vtaqua per orificiura in coiium iongttm M tpfumqueadcofoiiiculumam- 
pullx,contrainfitamanaturavim,afccndat. Si crgo cancilia aurae por. 
iio, mecu vacui grauem aquam furfum cuocat, curnon isqui 
circa cerram conftrktgicun. , vaporofusaer, lcuiora dcorfuoL* 
crahau ? 

2. Cucurbitufis fcarificatoriis ingefla flam ma aercm cx tcnuat , qui mox, 
vc cucut bitula cuti adhxfcrit,refrigcratione denfatus, minorem locum quarit» 
hiac& cutisattra&a protuberat,& fanguisintcrcutancuselicitur. 

?. Accipepatcllam,cuifuperfundasaquam,deinde vitrum vacuum; Ac- 
cende chartam vtardeatfuperaquam, (nam aquaillanonneccflariomultum 
profundaefl, &c.) ardenti chart* fuperpone vitrum vacuum, vtdcbis con- 
fumpta charta,aut cxtindto ignc, roultamaquam in vitrum afcenderc. Ratio 
quarpriusdabiturr 

4. Accipe clauem , impleaqua, obflrus os charta, vcl rapa, aut alia re qua- 
piam; tenectauemfupraardentem candclam; rarefictaquacalcfac*ta,inclufa 
claui, &anguftiximpatiens^ non finebombo,protrufoobice,in patcntiorcm 
erumpet Iocum : fic crgo humidus acr , calore extenuatus, fpajia fua neccflario 
dilatat; &R.cfra£ciofit minor, raritateaeris& fuptrficieimagnitudine,&c. 

5. Humor qutcunque vehementcr calefa&us ad ignem , ebullit atque cf- 
funditur. quare ?quia extenuatus ioco minore comprehendi non potcfl. Hinc 
afflatu frigtdo, vel circuma&u fpathx , infufione accti fcu liquoris altcrius algt- 
di, raoxconfidit. quia frigusconftipat, caloratrenuat. 

6. Vitrum angtftiflimi colli fortiffime inflitum, mox vtosaborificioa- 
moucris, aerem frigtdum , cum fcnfibili impctu refundit. Condenfatus enim 
erat, niroiaintrufionc. Econtrario, fimorc fugentiscundcroattrahas, rarc- 
fiet.&moxaquaro condenfatus attrahet; quamalias vix vlio artificio per tao- 
tillum orificij meaturo ingcras. 

7. Si vitrum capacis vcntris, angufliflimique fupra & infra orificij aqua 
impleas ad medium, vclplusautminu$,&c. detndefupcriusos,obterttodigi- 
to , vel cera aut bitumine probe obftruas, i nfcrius apcrtum rcfla in tcrram ob- 
Bcrtas; exibitnihilominusaqua tantaquaniitate, quantam inclufusfupra aer 
rarefa&ionem admittit. E ouo non tantum cuidcntiam raufa&ionis aeritf 
habcs, fcd& modum lucuicntum, eiufdcm menfurand*, vtiq;oftenfum vtdes: 
fiut aquacn, fiue atium liquorem iafundas,&c» 

8. Aoi- 
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%. Animal vehememi curfu agitatum, anhclitum prrcipitat, breuemqt 
rdpirationcm arcelerando, rcfrigcnum cordis quznt: vnde hoc? indcyidcli- 
cct, quodaer pe&oris cauitati, mtra diapbrsgmaconclufus, motus violcntia 
incaluerit,atqueex hocattenuatu.sfinum pcftoriltta opplcuerit.vtpulroonl- 
b\isaperiendis,acriquefrigidoc3ptando, locusnon tflctjhinc palpicatio cor- 
dis, & fuccin&a ilta anhelatio, doncc paulatim rcprcflb aducntitioilio calore,ii 
priftmam fcfe inclufos aer, recipit ftationenu 

9. Simileeuenitrftftateambulantiinatfluhomini; inflantur enimroanuav 
genz intumcfcunt , rubcfcit vultus : otnnia proueniunt a rarcfado fangnine r 
qui proindc partcs infeflas diftcdit & colorat, doncc frigorc retufus, defer ucat, 
& priftinam modeftiain prarftet. 

Tandem vt paucis multa complc&ar, Omnia Iiquahilia> fi Iiqucfcanc 
plusl©cioccupant,quam conftipata. probatum cftin feuo, in cera,oleo,bu- 
tyro* plumbo, ftanno, &c. Quprum ratio in folaro rarefaclioncm referri po- 
teftj cotrarij in folam condenfationeir. Habcmos ergo pro noftra fcn- 
tcncianccc(Tuatcm,auc^oricatcm,rationcm & fcufuiD,&c. 

• 

Obiicics4 & vltimo. tx Vitcllionc J. 10. prop. io. EcAl- 
bazcno 1. 7. prop. 38. Itcm 1. 1. p. 42. confenfu communi,cxpe» 
rientiacfue certa palarocft, RcfraOiooe dcblitariluccm &co- 
lorcm vifibilis,itemquc rocdia denfiora coloratiora eflc : e con- 
trario rariora magis diapbana , adcoquc coloribus vacua. : vode 
vIccriusinfatur 9 Atmofphacram limpidam,dcquapa(limin prioribus,non pok 
fetfledcnfiorero,turbida; quia imagincm & luccmfoUremdcbiliorcmcxhi- 
beret, quam turbida, idque cx duplici capitc; altero quod ampliusrefringat, 
rcfradc oncm autem vtcitati volunt,& rcdequidcm, fcquitur dchilitatfiuiscV 
formac viiibilis,crgo maioreromaior; alicroquodcoloribusinfcdiior cxiflat^ 
namdenfitatemfcquitur color; colorcsautem, vtconftat, fpccics vifibifcs,* 
lucem przpcdiuot» Contra vcro, Atmofpharra caligtnofa lucidior & magis 
diaphanacx ftcrctquamattera» Cum enim rarior fit, magis disphana minuf- 
q jc erit colorata ; & cum minus rtfringat , ex aiTcrtis ab cxpcrieotia, fortiorts 
tranfmtctct um luccs quam rcrum idcas. Igitur tota doc*trinaantcccdcnsdci- 
flis Atmofpharr* diuerfitatibus, psrum folida vidctur, &c. 

Refpoodeo priroo; Argumeoturo nimiurn probans*, ni- 

hil probarc^. Eflicerctur cnim bac ratione, Ignem noflrum vfualcm 
dcndorcm cflc ac c noftro, & aerem rariorcm ignc". vidcmus qnippe per 
acrem igni circumicctum, qua? pcr ignemnonvidemus,obflanteipfiusqua1t 
quali colorc* Conftat mhilominus cxpetiraentiainnumeris, igncm aerc rario- 

N icm 
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•r em efle. Difloluat ergoadncrfarius hnnc nodum , fc fuoeiplicando cnnctini 
inucnerit. 

Rcfpondeo s. Dupliccm cffe denficaccm, lcdupliccrart- 
ricatcm corporum diaphanorumi. Alia denfitas cft , Quandp 
mulca maccria diaphani , parum loci occupas, parcibus bene co . 
padis &incerfcprobcconcinuacisconftac:alia,quandomultaw 
maceria parum loci occupans, partes bene quidem confcrtas. fcd raale 
interfe hasreotes, non continuat , fed potius contiguat. Eodem etiam modo, 
Aiia raricat eft, quando parum maceriss diaphanae concinuats 
muJcumlocioccupac: alia,quandoparum matcriaein magnum 
locum, parccs non coocinuas, fcdconriguas, vd dcinceps, vel 
ffiixtim difpergio. 

Iam dcfttas & raritas primo modo fumpt*,hoc habeot ; vt femper raritatc 
claritas& pcrfpicuitas maior; denfitate maioropacitas minorq, diaphanitasco* 
snitetur ; uc etiam denfitas fecGda fecondc raritati coparata , femper cedit tlii in 
daritate & perfpicuttate ,* at vero denfitas primo modo, oppofita raritati modo 
fecuiidoacccpta*, eandem multo maxtme fuperat, perfpicuitate, &c. Si ergo 
argumentum probauerit , Atmofphcram limpidam denfam efle primoraodo, 
caliginofam raram modo primo ; vcl hanc raram,illam dcnfara -modo fecundo; 
▼tique auod vult cuincit: verum enimuero,cum dcnfitas prima infit Atmo- 
fph«r«iUuftri;raritasfecundacafiginofk;hebefcit argumctiacies.omnisq; eius 
oitor in vmbra abit.Nam partes Atmofphxr*,cnm cx mixtione aquar atq; aeris 
raaxime conft ent, &c. poftqua vi catoris concepti , heterogenea difgregantis 
homogenea cogrcgantis.rdolui primfi, adeoq;rarefieri, atq; extenuari cceptae 
fuerint, agitantur & in atnpliorem loeu dilfcminantur t & quia nexibus mtstuis 
diu%untur,fupcrrlciesproprias,porosq;aeriospermixtimacquirunt; quaram- 
b$ res perfpicuitate limpida,fi non omnino toHunt.pluf imum certcinquinant. 
Nartiterminatio folacolorem qualem qualem parit-, qOemporofimeatusau- 
gent, Screfradio inde refultans, coniun&areflcxioni imraane quantum adiu- 
uatopacitatem. Ex his crgofit , vt raritas m hac Atmofphxrailct, nihilomi- 
nustamenexuletpcrfpicuitasautfcrenitasmaior; imottiam prior amittatur. 
Harcenim potiflimum nafcuntur, ex proba partiumconttnuationc, quam Ac- 

rnofpharra harc ex indita naturarfuarcondietonc, non patitur. Exoppoflco 
liquidaaltcra,cumfrigefa6tionecontjnuataru partiumiun&uramillibata con< 
f«ruet,inq; fola extremitate tam concaua , apud rerra & aqua,quam conuexa ad 
fupcriorcauratermtnctur,coIoribusinfititiiscx Iftis terminationibusprogna- 
tiscarct, vniformiq; diaphanitate nitida , fpcciebus atq;radiis luminofu via rc- 
giam Acroit,vtfine.vl!o diucrticulo,in dcftinatum hofpitium appellant. 
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Ethancquidcm pbilofophandi rationem, neque volontavia fpcruUtiono' 
excogitatam , nequc tumultuar ia phantafia cxc ufcm cflc, en e fcxccn tis cxpcri- 
mentis.aliquot pauculi. 

Primum. Vitra liquefa&a, inmmcfcunt, vtiqjcaloris virtute in raritatetm 
extenuata, proindcq; locum amphorcm qucritant : mhilominus tame, ob im- 
bibitum igneum colorem, difttcultertraofparent : eadcm frjgoreconcreta.pul- 
ehrepellucent,minus tamenlooi fub matcria cadcm retincnt. Eitotftfrigidii 
primadenfitas, infiammaus raritas fccunda. 

i. Criftallus polita continuata, pulcherrimc rralucet,denfa tame eft i.mo- 
do*eadem mortariocontofa, tota alba &adiaphanaredditur, plustamenlo- 
ci occupat , obraritatem fecundam , partium difiunctionc & aerisintermixtio- 
nccauitatam. Quisalbcdioem illam incriftallum inuexit? folaccrtcpartium 
intcrftdho aducnit,& vltimum fingulis terminum addidit. 

j. Aqua frigida , cV tranquillo loco expotlta, clariffim e 4 tralucet : scccdat 
ignis, cakrietaqua r turbabitur,agitabitur,efferuefccntiaintumefcer,omnem- 
quc tranfparemiam calbris fatcmpcrie pcrdcr. Et tamen ealcfadta rarcfcit fc- 
cundo modo, frigefada denfefcit modo primo. 

4. Vapor ex aquis exhalana , vt quotidic fcrme in Danubio eft cernere, ra- 
roa eft modo fccundo,aqua dcnfa modo prfmo ; illc taraen rebua afpe&om plus 
adimit, quam ifta ».fub qnantitate materia? cadcro. 

5. Spuma snarts, quam graciicfcit , c quanta portione quam paocas gutto- 
laa colligts? mare contra quam denfum ? cVtamenhoc magia diaphanum cftt 
quamilla. qtjare? Quia partium fcparatiocVaerisintercemo,vnacnmlomi- 
aetam aerem,qoaro fuperflciesbuUofasilluftrante, rcflexioneatqoecommi*- 
ta refra&tooc, albedioem iftam prodocunt. quar proindebulluliscrcpantibus,- 
cVfuperrnicbusinaquamdcnuoconfluentib«s,iterumeuanefcir. 

6*. Vapor rarior eft ta» rorequam pruina , minoa tamon perfpico&s eft 
quara ros, ploa qoam pruinai roa tamcn denfuacft primo,&pruina, denfa 
cft modo (ecundo. 

7. Giacies dcofjor cft qoam aqua folota, deofitate fecunda , qnia tamesi 
partea oon ita cootiooat n aooa foluta: idcocjue miooa dsaphana cft quam 
aqua. 

8. Aer faci accent* proximos , inflammatior , ideoe^ue rarior eoatlit eo r 
qui longias abcft: & tamcohicmagistraJucetcwamille;quiaillcrarefcitfari- 
Mii fecundo modoaccepta,hicprimo. 

9. Vicc verfa,ccra , butyrum, olcum, adcps, fcuum, & huius gencrhr inno- 
mcra.collicjuefccntiaextenuaotur&ampliusfpatium opplcnt vtdiorumantc, 
minus vcr6 congclata; ibiautcm tralucent, quianancifcuntur raritatem pri- 
mam,hicopa€aatur,quiacondcoiaotur fpiflkudiac potiffiraumfecunda. • 
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10. N ubes a qua rariorcs , ^quia negct ? quis ergo pellacidttatem hifce tb - 
ftutit, illi dedit ? Continuatio aqu», d .(Tolutio oubibu*. 

11. Cinis arena & fal, contufa fit pcrmixta vtique rarefcunt, raritate fecun- 
da, opaca tamen ; accedeme igne liquefa&i , amplius vtique extenuantur, &c« 



bic tamen, quia copulam continuationiaadipifcuntur,tralucent; illiccadcm 
dcftituta,opaca mancnt. 

u. ErT^diunturfrurtafalisintegerrW^ 
li infhr pciiucidi; contcrein puluercm, rarefcctfalfccundomodo, nihtlque 
traluctbir. 

O.nittoprudens, nebula^exhalationcs.furTumtgattoncs, lulitus, fumos, 
materiam crepufculorum,Iridum,halonum,&aUainnumera: 

ExhifccnaraqucadargurocncacxOpricis Albazenofc V'<- 
ccllioneallaca rcfpondco 3. vcrum cfTe quo J illi dicunt . filfum effe, 
quod fallax argumcntatto inde captiosd concladit.tranfilitentm a raritatefe- 
eundaquafin Atmofphxraobtufa rcperitur, adprimam.cVex hacinfidia» vc- 
ritatiftruit. Q^iascxplicatahucufque do&rinafufficienter, vtarbitror, dctc- 
ait,cVdiflipauit. 

N anc ab Atmofphxra ad Ellipfm redeamus. 

DE MODIS ELLIPSIN SOLAREM 

OBSERVANDI. 
C A P V T XXXVII. 

HAudambigomultosfdturos, qui^obprcdidahuiusprzclartoftenti vi- 
dendi defiderio aon vulgiri teneantur, quibus Ci non plene, aliqua faltcm 
ex parte cft faciendum fatis;nam multa in opusdcMaculis(ola<ibusreiicio: 
quodinmambusaprima Apcllis editione per quotidianas carum obieruatio- 
ticf 9 accuratas collationcs , contiaenter in hunc vfquc diem pertcxtas habco : 
4k a multisdciiderari probc fcio , expe&ari non dubtto. qui nc votis fraudcntur 
futs, ftrenuam opcram nauabo: nunc breuibus multaexpcdro. 

Qu)nq;igiturfuntmodiSolcm Ellipticumintuendi. Liberoafpcclu, 
mane& vefpcriquandofurgit&cadifcdeindeClC&OOCulo pcrHcliofco- 
pium coloratum iaSolcm.», temporequocunquefcreno: cum rccc- 
jxoSolepernudumforamcn in obfcuram camcram, adoppo- 
fuaruorchogonaliccrradio folari cabulam vcl papyrum aibam : 
po ltca rcflcxo codcm a fpcculo plano in paricccm caodidunv* , 

loco 
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Ioco Pubobfcuro,temporcl»bito: tandem codcm traduclo pertu- 

bum aptcdifpoflcum inchartam, &c. RcliquisomirTis,quibustameii 
pafTim fum vfus, vicimum folum pcrfequor; fabtrcarrejue auccomnia mo- 
lior * ' 

* f \ - • " r • 

• • * I * * T » • 

FABRICA INSTRVMENTI OB- 

S E RVA T O Rl l. 
C A P V T X X X VIII. 

ASferculo A B C D,bene dolato, quadraogulo rcCrangulo paral!c!ep : pf do» 
crau1ciedrgitaii,3liicudincfcfquip^alicirciter t io(cracuraii angulosrcctos 
Ugillum EF,icidem parallcicpipedum, longius tubo fummc laxato , ica <raf- 
fum & Utum, v\ tubo cstcrisquc fuftjncndis abfque inflexioa c par fiu 

4 . , ' 




Huic tigiilo ad interuallum E F fcfquipedaicplosminus, erigatur ad re- 
Aosatiusiiidcm rcdangularisaflerculus priori quali aequalis, aut fi lubet multo> 
ininor & tcnuiorG HIK,& poftfimilcintcrualluu» FL, aliusitidam fimil s3c 
fimilitcrclaboratus aflcrculus MNOP, ambobusprioribusaltior&latioriin 
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horuro afTercuforam foramina rotunda, Q& R* imponestubam ST, debkc 
apmum;ittvtline*FQ % & Lr\ intcr fe afqtfales tcrminentur in diamcuum 
tubi S T, centra vitrorum S , concaui, & T conucxi; tubo ad re&os inditorum 
eonne&cntc». 

Tumiugum bipcs VX YZparabitur, cuiuspedes VX& YZ infra acuti, 
fupralati,& tranfucrfarioX Yfirmacompagcimmi(Ti , alcitudiaem *A veUp, 
fuicri ixA/urtf, cuianteriorinftramenti parsracumbrr, aut Kquabunr,autali- 
quantifpcr fuperabunt. TraftfHUum X Y r fupra tcrminabitur fupcrficic con- 
uexa cylindracea, qjic in xqualcm (ibi concauam »&y apteimmitti, cY nulla 
negotio in eadem vaieat circumaei. Tum in aiTcrculirm ABCD anigatur 
chartamunda, A* fa> fedroraim*pellucens,alias colorfubiedi cffercult can- 
dorichart*commixtus,fpecieroSolisckmaculasatqucfacuiasinchartam«Ila- 
pfas hebetat. Poftharc fabrefit ruicrum quadrupcs h *Kp$% fupra quod fta- 
tuitur tota reliqua machina hoc modo, vrT caput tubi, cVjfprimadorfi 
pars, fub diunVcxponantur contra SoIcm,cuipcrtuburaHbcrrirousfiradpa- 
jynimacccfliis. 

OFFJGIAi PARTI^M EXP^I. 
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TAtwla A C chartam fuftinet i tigillum E| totius quafi inftrumenti dorfunr 
agir,tlludc]uccoMinet : duc>aiTcrcaliGI,&MO, (& plurcsctiam fi lon- 
.ficti polTunt v 




,adeoquetubiportio S, ne- 
cclTario dcprimitur, contraque eleuatur T. Cum enim rcctat V#, V#, ca- 
dant infra tangentcm X*, per 2. 3. necetTc eft vt Xio w aur f pcrueniensfca- 
tniliet tubi initium ad S , exaltet ftnem adT.proptereaquodX^&STfinthV 
parallcljr, & moueantur paralielos. Scamnum <«Ap> fulcit poftremaca 
dorfipartcro L f. Valuulx dux ^rw,cVa?^^,tubo STimponeoda 
«icximcndodc(Hntt«funn ab*c> cftfpeciesSohV 
clliptica^, per tuburu in chaxcam^ 
cxcepcjL,. 



COBLSSTESi n 

COMMODITAS ET VSVS HVIVS 

'.IN.STRVMEN.TL 
CAPVT XL 

SVbftan tiamiulcri attuli, trwnutU ojniflis, & alio dilatis$ vfurafacilcm qui i* 
hac machina potUfi mum quarritur, aperio. 
Confiftic autcm U in duobus : vt tubus Solcm fcmper recipiat; vt eundeoi 
m chartam oormalitcr cffundat. Prius fumma facilitate prarftat patibulum 
VXYZ; pofterius tabula ABCD. Etcoim quia ipfa ad angulos re&os 
infiftit tigillolj; fitvtcharta 4,tfa, oon fccusad tubum STereda fit,at- 
quctabula AC ad rigillum *{; coquodcharta tabular, &tubustigilloatqui- 
«"rftct: quiquidcm tubus,vt omoia re€kl fiant, debitc cft aperieodus, & af- 
ferculis GI & MO re&e infcrendus. Dcbitatubi apertura tunc crit, quan- 
doSoI io chartam A{ clarus & vodique monditer prarcifusradiauerit: quod 
vtrum rc&e fe habeat an fccus, oculus fidelis difcernec Nam duocxtrcma 
funt htc caueoda; nimia tubi laxatio, nimia conrra&io: nimium didu&us, 
ipecicm Solis coofundit , maculas & faculasfujlocat & oubem quandamcao- 
didamrotundjmrcfcrt,SoIcmqac &macuiasferruginea^uadama?rugine co- 
lorat : eadcm prarftat nimis contra&us; & cacrulo omnia tingit colore.: vnde 
mcdiusn, ocuio iudicc tencndum cft. 

Nequeuoc rcticendum , eundem tubum hyetne ampliustaxandum cflTe, 
quam arftatc: cquoeuidcnsfitSolisadterram appropinquatio hybcrna. Tu- 
lius fic apertus rc&c inferetur fora minibus R> , fi diam ctcr S T arquc JifLa- 
bic a media aflcrculi linea E L { ; fi idem papy rum J[ f oormaliter afpiciet. ' 

Joter S vcr6 & chartam </lf intererit libera intcrcapcdo, tanta fcilicet» 
quanta fufficit circini manuumque vfui, vel quanta figurz Solis ampliandat 
fatis^R. NamfpccicsSolistubireccfTucrcfcitincharta, minuituracceflTu,ca;- 
teris omntbus i nuariatic. 

•His omnibusconftitutis, totum fulcrum Solire&aobiicitur, prarfertim 
circaorius&occafustempus: tum circino apcrtotraic&i&euerfi cooifolaris 
bafisinehartafignatur,primumfccundnm longitudincm *«; dcinde fccuo- 
dum altitudioem bc.quocodem punftationis tcmpore clcuatio Sotiifupra ho- 
rizontem, aut ccrtc,quod magis oportet, hora diei, (nifi vtru mque redius ma- 
lis) vnacum (crupulisdiligcntiujme cftannotanda. Quod fi io notaodis pun-' 
&\$ cardinaltbus «,«, b, c, inucnis eandemdffhntiam interb&c, 
qua:cftiflter«&«; noucrisSoIcmnoh cllipticuro, fcd 
circularem c(Tc illo tempore. 

CAV- 



CAVTELiE IW CONSTTTVFNDO 

F V L C R O. , 
C A P V T X L i. 

D Vobusmaxim^modisaccidcfepotcff.vtSdl, cum non e(t,Enfpricosta- 
menapparcau Alccrcum charca obiccla conum Sohs radio- 
fumnOD rcttafedobliqueabfciodlC: idquodmanifeflcccrnitur.qua- 
do Sol per rotunda foramina, in pauimenta teroplorum aut domerum % dcfcen- 
dit, in ilforum enimfupcrficie oblotigus apparet; inquod vitkim procliuc eft 
labi>ft vel charta fioe tubo , vel tubus abfque charta fit roobilis i vt nil dicam» 
difficillimum cflc hifce vtts Solcm in codcm loco cbartar rctinere, aut ad certam 
(labilemque longuudinis dtametrum rcuocare: cuivicuTimerrori &d'iruul- 
itiocciirriturfactlUm&quandoaffcrculus AC addiamcrttmtubi STrcdus 

crigitur. , .<••), - 1 

Alter curo vicrorum *el ytrumquc S & T, vcl alcerucrum S 
tuc T, dia m ccro tubi S T, oon ad rc£o» fed oblt quotindiciir an- 
gulosj auccum ST,nonpcrcencra vicrorum(qu*vitraalioquin iu- 
ftj fupponuntur ) fcd pcrlaccra inccdic : Sol enim in eiufmodi cafibus or- 
dinar^incll.pfm declimt; vnde hifce fallaciiscft occurrendum, rctta vitro- 
rumimpofi(ione,quxfitfi pervitrorumccntra diameter tubt ad redos tranf- 
eau Hoc auteman iitnccnc , ip&diligcnsexpcricntu &feduiaartificisindu- 
firiadoccbir. 

Hisipfifmetmodis incontrariumpcccatur,vtSol Eliipticosincircufunt 
dcducatur; ft nimirum vtamc» cbarca ccrca aliqua obliquitacc Solcm 
cxcipit.covfqucdumdtaractcr alcitudinisdiamctruraloogitu- 
dini»cxarquct:autdumvicrafimiIiccr,vciprius,vcladlaccraSo* 

lcm excipiunr, vcl pcr ccncra quidcm, fcdobliquum 

bauriunc. Quicrrores,vtantearcentur,fttamchartaqua» 
vitra ad diamctrum tubi fintpcrpndicula- 
ritcrercaa* 




C OE LESTESi „ jrjr 

QVOMODO EXCESSVS VEL DEFE- 

CTVS DIAMETRORVM SOLARIVM 1N- 
quiratur , io Minutis i/> x i", 1 1 1"'. 

CAPVT XLII, 

OBitcrpramoncccxccfTum &defec1um cflc fubnorainc du- 
plici rcm vnam, portioncro nirairuro diametri folaris ; quq 
dicicurexceflus,quialongitudoSoIis, fuperathacpattealtitudi- 
aem eiufdem 5 dicitur dcfc&us, quia alticudo bac particula dcfi- 
citalongicudinc. 

Gcomctricccrgo, fic rcuocatur iftc exccifus vcldcfc<3usadinenfii- 
rarn ccnam, vt minuta. ftc. 

Poflquam pcr accurataobferuationem tongttudinem Solarcm ciufycr» 
ceflumesnacxus, quacrc mcnfuram vtrifque communcm, ad fenfum faltcm, 
altcrna quadam detracxione, per 3. 1.io. quod opera circini «ito fit. Harc inuen- 
tamcnlura metictur tamomncs & fingulaspriorespartes,quam ipfamtotara 
longitudinemfolarem,adeocjuc&tXYc(furo, & quotientcm primurn, &quo- 
tiencis,fiquod fuitrefiduum, per pronunc. 1. 1. 10. Igitur fi hac mcnfuraex? 
cefliim diuidas,& quantitatem in quotiemcm primumducas,&refiduiprimt 
quantitatcm addas produ&o; habtbis totam Solis longitudinem in pattibus* 
menfura* comuni aequalibus : atq; fic conftabir tam cxccflus , quam dramctri fo- 
laris ad hanc menfuram ratio ;quac diiigcnter tft confignanda numeris. 

In cxcm plo res manifcfta fict. 

Anno \C 1 4. j. 

Mart. poftmcrid. cu A£m£ — 1 ■ ' ' i ilT 

Sol altus cifct gradu 

vnum, longitudo cius fuit AB, alritudo C B, excctTus idem atque defctSus AC,» 
cuius propoitioncmad ABinmenfuravtriquecommuniftcindago. Extendo 
c4rcinumadintcruali5,AC,Ulodin ABabfcindoquoticspoflum,tendedo ver- 
fus B; fi nil rcmanct iuxta B,ipfe cxcciTuscft roenfura communis: nam fe ipfum 
femci, longitudincm A B aliquoties fumptus menfurat , vt in dato cxempJo fe- 
x4es,efiq;proportioA Bad AC, vttf.adi. & ACad ABvtnad 6*. Atvcro 
codcm ctiam vefpcrcSol in cleuatioac duorum graduum, minutorum tri- 
ginta, longitudine fua A B, cxccfiit fuammct airitudincm D B,lineaAD, qux 
totam A Linon arquc metitur , fed in Epcrucnicns vndecics rcplicatur, maneo- 
terefidua E B; quotientecrgo n, notato; pcrrcfiduum priroum EB, menlo- 
rabiscxulfan A C io B vfouc, ooa babita quotinumcri rationc: pcrrefiduum 

BJX 
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& RtTRACTlONES 

F D memVabis priorera A F, in G vfq;, & per rcfiduum AG, menfurabis CF, 
(&ficiniofinitum) perNinF vfque,quodquiarccHfcFarq;cxtaurit ;ipfum 
eftmenfuraccmimunis,cVmenfurattamcxce{rum A u, quim re£tim D Eat- 
quercfiduura EB. Jgittsrcurn menfuracommunis AG tncxceffu A Drcpc- 
riatur quinquics,excefl«s vero AD in AE vndccies.erit cx copofitiouc rattonis 
per def.5.1.^. Eucl AG in AE 55/m refiduo autEB,ift cft.in recSfca AF.reprrtct ur 
4.quradditaad AE,cfficienttotam A Bpartiura 59. qaaliu AG eft vn J,qualiu 
ADed,5.qua!iu AEeft55.quaIiumEB clt 4. Etficconftatproportio dcfc&uc 
ADadtotam Longitudinem AB, hocmodo, ~ Quibus habitis faattimura 
cftreliqua abfolucrc, & totam rem in minuta deducere. 

Arichmecicefic: Afluroatur diametrus Solis fcrupulorum 34. iam 
perregulam proportionum, 

AB tota longitudo 6. cxccdit Iatitudinemi; quanto excedit longituJo 
5 4 '?prcKlibunt5'*- 

AB tota Iongitudo59.exceditatlitudinempartibus5;quotexceditlaa- 
gitudo $4'? prodibunt ijy idcft, 1,51". 

J-t Cic operaberis in omni cafu. 

Fra&ionem primisfcraputis adhzrentcm, in fecunda Gc rediges. Nume- 
ratorem femperduces in 60. produ&um perdcnorainatorcro diuides. Vcin 
x. minutia. t>. 4. 60? produ&jni 240. diuidesper 6. U acquires 40". In 1. 
minutia 59. 52. 6*o?produ6t>um jiiq. pcr 09 diuifum cxhibebic 5 i".cum ad- 

iun&a minucia ^.ex quafi volcs j". clicics,eomodo, quofecunda. Sed vixcft 
nccclTe. 

Dixi menfuram communem fenfibilera eflfc clicicndam, quacfufEcif.nam 
fieripoteft, vtaltitudo& longitudoSoIisfint incomroenfurabiles; fieri potcft, 
vtetiamficommenfurabiles frat, tamen c* partc rci, dirlicultcr ipfum punSi 
tangatur. Adprxfcn$autcmncgoiium,fitiseft, repcrifTemenfuramcomrau- 
n cm, qux fenfibiliter non abcrrct. 

Scd & Wunc, menfurxcommunis eruendx modum Clauianura, haud mi- 
nus expcditum quam ccrtum adiungo. 

' ■ > j, ,r jo* v 30 * k j£ *~ir tr ' ^ ■ T ,L " r . g 
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COKLESTES. §f 

Sit Ilnea rccta quarcunque AB, diuifainpartesa?qua!cs,feel valdeparuat 

quoicunque, vt puta 100. 150. &c. 

Dcndc longitudo Solis inucnta fit C D , defcdus latimdinis frt alias £ F, 
aKasG M;app!icaIongitudinem(upcrrectam AB, & inuenics prccise partes 
65. has nota, Applica & E F , vcl G H ; & inucnics ip, plus minus in E F , 

7^tnGH, quibus habitis, peruenies, vtante, bcncficio Regular proportio- 
num incognitioneminutoru.<f5,datip.quid 34'? <*5,dat7^quid3ii'?cVcY 

QVIBVS TEMPORIBVS CAPTANDVM 

SIT HOC PHjENOMENON* 
C A P V T XLIIL 

QVi vcrum &minirocdubiuro huiusexpcricntiatfcnfumadircdefiderat, is 
ilficripotcft,radiumSoii*dum borizontem ftringit aut vicinus adhuc 
verlatur, cxcipiat: durat enim defcfiusifteadfixtum ,ad dtcimum vfq; gradu 
&amplius; fcnfim poftea cuancfcendo , itatamen irr.minuitur, vtncquccum 
Solisafccnfu ncque cum ciufdcm defcenfu proportionaliter crefcat , fed quan- 
doSol vnum aut altcrum gradum clcuationis vel minus ctiam obtinct, notabi- 
lher augf atur defcenfu , minuatur afcenfu. Vnde qui poft 1 o. exaltationis So- 
laris gradum ad obferuandum accelTerit, exilia admodum decrementa rcpcrier,. 
in tantam, vt fi rci huius omnino ignarus cxiflcrct, fidcm fortafle non ha- 
bcrct. 

AHudctiamaHudqueannitcmpusaliocflaccommodatius: CUOQ eoirTV 
rropicisquacore finc mulcominorcs, codcm camcn cemporo 
10 nfdeniqueinquibus&illepoiis fuam perrodum abfoJuanr r 
fic vc Sol in illit cardius moueacur, qua circaaequinoclia,* ideo 
aecefleefovx plus raorsr infumacdumfuumgJobumfupra ho- 
r/zoncemeuebacin cropicis,quaminarquacore : cxquo fit, vt ani- 
maduerfor omnia cxa&ius hic pottk abfoluere , qua illic. Nam fcftinat» obfer* 
uationes farpefunt immaturar, neqjimroerito fufpc&ar. Adiuuatur harcafcen- 
fionis rarditas etiam cx inclinationccV obliquitate Spha?rx,harc enim affcubi fa- 
cit , vt Sol etiam totos dies , aUquibus paraliclis immoretur, & tamen vix gradii 
fuprahorizontem promoueat,non obftantc magnitudine paraiiclorum, nec 
quidquam iuuante paruitaie. In Sphzranamq;parallcla, arquatorcum honzo- 
tecotusconcurrit,&Solellipfin patitur, tropicus cancri totusfupcrcrrinct,& 
Sol parum patitur. Obliquitas igitur vna cum inarqualirate parallciorum aci 
baacrcua maximc valct,Ynum abfque alccro non fcmpcr. &c* 
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i0 RTTRACTIONES 

QVOMODO EADEM SOLIS LONGI- 

TVDO RfiTINERI POSSIT, TOTO 

dio, coto anno. 

C A P V T X L I V. 

A D eun Jrm diem ca Jcm Solis longicudo venitfacile, (i ncque tubi apertio, 
I\ nequeciuncmabobicctachartaintcrccdataliarcmotia: aJ cunicra vc- 
r6annum,( quod cgo faeerc fcrme folco.) fi & didu&iotubi , &diftantia?a 
charta variatto fubi-idc iccedit. Q^r>d vt mcliusinulli^atur ; fcicndum eft, 
obic&a cadcm tubo notabtliccr viciuiora maiorcm & clariorcm , remotiora 
minorem & obfcuriorcm fui fp-cicm committere; item tlla longio cm , harc 
breuiorem eiufdem rcquirerediJu&ioncm ; id quod & quotidiana cxpcncmia 
tefhtur, & rationes dioptricae conuincunt : vndcfit, (luc tubo ad obic&um ac- 
ccdas,fiueobic6tumad huoc,alitcr ipfumalitetquceff: apericndum, flinter- 
ualli mutatiocantafiat,quantara tubi vitra immora non fufttncnt. Cum igi- 
tur conftjnti p!urium nunc annorum expcrimento di iiccrim , eandem rubi a- 
pcrturam , cxteris paribus,5olcm <a Jem magnitudtne non refcrrc tam hy me 
quam*flate,{edhy:mc maiorcm confpici, arftateminorem ; indcfitdifccflio- 
inem notabilem efle faftam, adcoq-ic Solem bycmeterris propinqu.orcm^rta- 
tc rcmotiorem cfTe. E quo nccclfario fic, vt (i longitudinem Solis candcm ve- 
Its inchartarccinere, id compenfrs,tubodiducendo velcontrahcndo, dtftan- 
tia inter ipfum <& chartam amplianda vclcoar&anda, doncc SolUfchemaad 
eandem longitudincm in clu. u n incidat, quampiacfctipta diametcr circino 
cxaminatacxigir. 

Signumautcrn vel inxqualicatis diametrorum , vel difpro- 
porcionisquamcubididu&ioadobieclidiftanciam adipifcicur, 
tunc manifcftum cft, quando Solaliuducobieclum confufum 
&malefccundum margincspr*ecilum in cbartam cranfu j inhoc 
enim cafu , diftantia vitrorum in tubo, addu&u vel diductu, velobiccli tubiq; 
itercapedoeft varianda acccrfuautrcccrfu, prout rcspoftulabit: atquiiuprar- 
fenti negotio ad obic&um ncque appropinquarc, nequc ab codcm recidt rc 
Hcct fcnlibilitcr; (quis cnim ad Solcm afcendet, aut ab codcmdcfcendet?) 
Sobcrgotub^ variatio reftat. cx rmcoiifcqimur , caobiccla, quibus vni- 

catubi apcrtura, & diftantiacadcru lta fufficicvt rounde nihilo- 
minusclarcqueoculisaucchartajobiiciantur j non ita intcr fefe 
cflc difllca, vc jJloruna quancacur:quc d:ftantia,amplitudincmj 

& po- 

Digitized by CooqIc 



'COEZESTES. n 

&potentiam illiusapercurae cxccdac, auc excefTusIoaginquio- 
ris obiecli valde magnus fie repucandus ; carterii paribus, aliai enim , 
qua* nimis diftarcnt prarcifa & diflincta non apparerenr. Vnde nonabfurdc 

dcducividcrur, eorum fidcrum qua? figuram fuaro roundicerprse- 
cifamincharcam.proiiciunc, cadcm cxiflcncecubi diduc"riono> 
'diamecrosvifuales diaroecrorumquc ad fcfe proporcioncsexa- 
GcCOgnofci poffo, idquodcgoinVcncrerloue&Soletentauifarpius.dc 
<juo alias tatius ; fecus auccm fi cubi apcrcio , ad exa&am alicuius a- 
Jlri figuracioncm confcqucndara cflec varianda.,. 

Ncque illorum fiderii na tcrradiftantia: fcnfibilitcrdirTcrrcvidebuntur, 
qu* diflmcle eadem cubi apcrcura reprarfenrabuntur. 

Sed ex hac eadem ctiam vcritatc conuincetur, Solcm hycmc maiorem ap- 
parcrc,quama;flate. Item, homocentricorum tam motuumquam circulo- 
rum machinationes omnes corruere; contra vero flabiliri reuolutioncs tam 
exccntricss quam Eptcy clas. 

"Ex alia autcm alijquctubi vcl didu&ione vclcontra&ione, argumcnturn 
•nandobfcurum deducctur (carteris paribus) quatfiderafintvchemcntcraJta, 
qu*valdchumilia ;qua?namquctubiocuIoappliciti extenfionem ampliorem 
iuflinent, & diftindc nihilominus munditcrque comparent , illa viciniora tcr- 
ra? cxiflunt j at qua? tubum contraftum cxigunt, vt fefe per illum clarc atq; prar- 
ciscconfpicifinant, illa vtique mulrum diflant: neque nullum forfitan cxhac 
protehfi 3tque contrafti tubi diflfercntia, fundamentum cruatur, illorum difla- 
tias proportione quadam.mucftigandi. 

Vcrofimile infuper fit, de cxccntricitatcSoIis nonnihil fciri poflccx drffe- 
rentia cadcm qua? inter tubi didu&ioncm hycmalcm & arftiuilcm interccdit, 
item cx ca qui circuffolaris hyemalis xftitulcm anteccdit, fi eadem apcrtio tu- 
bi vtrobiqucfcruetur, eademquetubi achartarcmotio.Vndchaber, quoiropi- 
^gra feduli AHronomi cxcurrat induftria. 

DE INVESTIG ANDA REFRACTIQNIS 

SOLARIS QVANTJTATE, IN CERTA 

&dcfimca menfura^. 

C A P V T X L V. 

Vm RefraclioSolaris,dequaagimus,aIiudnihilfit, quam Aogulut 
^r' rcclihneus,qucro radiusfolarisincidcntie. in dirccluro pro- 
craclus, vuacum radio Rcfraclionisadpuncluraincidcociar, io 

O 3 plaao 
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J#r MEFRACTIONVS 

planoRefraQionisfacit; idcircohuius anguli magnitudlnem in gradt- 
bus & mtnutis exprimere, eft R.efracYionis quantitatcmin ccrta & nota mcn- 
fura patefacere. Qupd vt faciam, aliquot vias in medium afcram. 

VnusraoduscTt,fiquistabulisR.cfra&ionumab Au&oribus conftruftis- 
vtatur, in quibus datis Solis fupra horizontem olcuationibus,cxplorata; iam ap- 
ponuntur Kcfrafriones. 

Vitellio quidetn I. io.prop.9.euulgauit TabulasKcfrjftionum Acrts ad 
Aquam, ad Vitrum, & horum viciflin» ad fe&illum , &c. fcd nullaspropo* 
fuit jttherisad AercmautVaporcs; vndccaillisadnoftramrcm fubfidij niUil 
furaitur. 

TychoergoBrahe,videnshuiusfcientia? ad res Aftronomicas neccflita- 
tcm,l.i. Progymn.pag.79. ex multorum annorum elaboratis obfcruatiooi- 
bus concinnatara Kcfradionum Solarium Tabulam , per fingulos ctcuatio- 
oum fupra horizontem gradus , ad gradum 45. vfque protenfam,jn luccm cdi- 
dit. Sed cum neque ipfara probata diu expcrientia pro qualibct loci cuiufuis la- 
titudineadmitut: 

Succeu r itIoannesKep!erusinParaIip.e.4.prop.o. probl.2. pag.117. &fe- 
qucntibus, magnoque labore , kftudio , vt apparet , Tabulas Tychonicas fub 
incudcm reuocauit. At nequc has vbique Gentiuro & locorum ,cum Kefra- 
cTionibus concinere,tcftantur crebra cxperimcnta. Ingolftadiaox cnina Rcfra- 
fiiones 1 vt cxcm pli caufTa , aliquid certi affcram , Tabulas iftas ordinaric cxcc- 
dunt. Cuiusrci euidcntiam fume hanc. Tycho Brahe vti Rcfra&ioncm ho- 
rizontalemfemper eandem & minutorum ftatuit,itactiam,EllipfiniiIire* 
fpondcotcm habct 5'. qualium Solis diameter cft 30' : atqui cuidens cft Ellipfin 
horizontalcmmaximcvariabilcm crTc, pcrobfcruationes in Sole Eiliptico, & 
hicallatas*, cuidenscrgocft , & Refra&ioncm horizontalcm muiari, namEl- 
Upfis caro fcquitur, vtvmbracorpus, & augcturcum eaati&a,curnquecaim- 
minuta, decrcfcit. Quod idero de alits Kcfradionibus fupra honzontcm c(t 
fcntienduro , &C Quid crgo facicndum? Damnand* tabulx? non ato. isn- 
probandusiftoruro ViroruconatusProuitominus. crrorisipfiarguendi?haud«- 
quaquam. Neq;enim miM pcrfuadco,induftriam Tychonicam, in obferuaa- 
disRefra&ionibustantodcuiaflV. Scd hoctotum, vt ipfimct ctiammonent, 
avdfcribendumdiucrfitativaporum.aliterabtcrqucfcfchabcntiuminalnsatquc 
aliisclimatis. Q^iJ crgo agcndum ? negligenda Refra&ionis cura ? haudtu- 
dico. Sedautvteiulumiftls tabulis, aut oous proloeo quouiscondcndar, aut 
Rcfra&ionisquantitasmodisalnseiucnda. quorurn aliquosnunc,expromarnv 

TychoBrahc,Pro^ymn. p g 93 & o^.duosarTwrt medos,Primus,inquit, 
erit pcrQuadrjntcm m3gnum Azunuthalem,quifingulaminuta,cum fuisali- 
quotispart!buscxhibc3t,& vnacommodcin verttcah plano vfldiqiCo«molu- 
tusAiirauthafimulrain:mcdubiaoftcndat)&c.. Altct 
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AIter(»odat,inqaitidcm,!taa<iminiftrctar: PerinftrDmentum ArmiU 
hrc mazimum ( qualcnobis in promptu , vbi ArmiiJa conuolubilis, qua? dccli- 
nationes menfurar, cft 10. pcdum in diametro ) cuius axis vtrinque Polos mur* 
di cxa&iittmc refpicit , firmato in oius mcditullio Cylindro, cV in circumfercn- 
cia circuradudtiscorrefpondcntibus Pinnacidiis, obfcructurSoIis Declinatio 
iuxta Solftitiumxftiuura, idcj ae ctiamab ortu eius vfque in Meridiem, & detn- 
de vfquc inoccafum, in certa Altitudinc, qux vbique vna bcnefico alterius-I*- 
ftrumenti, vtpoteQuadrantis veleiufccmodi, quod Solis eleuationero dil gen- 
termetiatur, annotanda venit. Hinc per cogoitam in nota fublimitateappa- 
reatem Declinationcm , R.-fradiotnCirculo vcrticali vna conffobit. Harcit- 
lc.qui & modosdcinde fuscpcrfcquitur, quibusobferuandacalculisfubigan- 
tur. Sedhimodi,penuriainftrumentorum, vfus tncommditate, temporis ia- 
C~tura, calculi ignorantia, difficfliores (unt, quara vt Tyronrm veletiam re- 
bus Aftronomicis rocdiocritcr tin&um , iuuent. Quarc alij faciliores cxqui- 
rcndi. 

Keplerus ezdata fuperficiei Atmefphjtrica? alritudine, & Radiorum i« 
eandem indinatione rem sggreflus eft; fed ez di&is palam cft , neque Alti- 
tudinem fuperficiei illius aut ilabilem aut cognitam , neque inclinationcm v4- 
lam in ea datam vcl notam cfle. Alia igitur cxcuticnda qucrcus. 

HEFRACTIONEM SOLIS HORIZON- 

TALEM PER ECLIPSIN LVN*£ CEN. 
. cralemHorizoncalcm, inucniro. 

CAPVT XLVI. 

QVando Sol & Luna centta fua in cadem circuli cceleftis maximi diametro 
collocant,tunccertum eft, abvmbrar terrcnc conoita oboubi Lunaris 
•rbtsfaciem, vt vmbroft illiusconi axisccntrum Lunjefcriat, idcoquc talise- 
dipfis plancccntralisexiftat. 

Etauia tn medio roundiglobus terreftris conftituitur,omneiiIli pqpuli, 
qui circulo cz Solc &Lunatanquam polisdefcriptofubfunt, habentillo tcm- 
porevtrumq; Luminare (data terra infenfibilircfpe&ttcceli) infuishorizontt- 
bus fenfibilibus,abftrahedo ab vlla rvefra&ionc;iacet enim vtrumq; in horizo- 
te vero : quia vtruq; verfatur io eius diamctro. Si ergo tali teropore exaltatur fu- 
pra horizontc,tllud totu adfcribcndum crit Rcfraftioni; factlc aut eft tam Solis 
5 Lunj eleuationc fupra horizontc acci pereQuadrantc aliquo magno exac*tc in 
minuta diftribuio; cui fi adieccris Parallaxin ia aate ex ttbulaParallaxra cognita 
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apud Tyehonem ,Progym. pag. $o. & pag. 120. acquires Refra&ioncm tam 
SolisquamLunar,abfquevlloa!iocaIculo, &c. Scd quia talcs EcclipfescV rarar, 
neque facile iu horizonte queA ftronomia? ftudiofus quifq; infidec, fiu nt ; hinc 
exhoe etiam roodo calenttbus Mathematicorumdefidcriis fatisfieri non po- 
teft. Illi quidem, qui in Sphacra rccHa habitant , fingulis mcnfibas , (imile quid 
attentarepoflunt, in pknilunio ; tuncenimeademcontingcntcirca duoma- 
gnaluminaria; neq; obftatcpin circuli maximidiamctrocentrafua noncollo- 
cent,oblatitudinem vidclicet Lunx; fuflicitenim 9? in eodem circuli maxtrnt 
plano verfcntur, quod planum , cum in Sphzrareda cum horizonte vcro con- 
gruat,& horizonti fcnfibili iilius Sphacrx femper «quidiftct; manifeftum eft, 
«ngulis mcnfibuStinaliquofaltem,illiusSpha:rxIoco,hanc prazin cxerceri pof- 
fa. quod priuilcgium aitis Sphzrx fttibus haud cft concetTum ; neq; fine multis 
cautelis ad vfum fubillis dcduci potcft. Quareali* rurfusincund* funt vir. 

Si prius tameu aliud commuac quoddam,in fpcciem,ofFendiculum amo* 
Utusfuero. 

SCRVPVLVS GONTRA DIGTA ET 

DICENDA EXJMITVR. 
CAPVT XLVIL 

CVmernm Refra6lio>cxdiclis, fitangulus a linea Refraflioni* 
& incidentix iocra diaphanum rcfra&iuum protradta^ 
comprchenlusadpHn&uroincidentiaf : angulus autem nofter com- 
prehend.ntur a linea RdVacxionis & ea qua? exocuload locum verum puncli iw 
Sole vifibilis educitur ; & ficangultis h;c ad pun&um oculi vidcntis tcrmine- 
tur 1 i m pnffi bilc cft, vt R.efra£t lonem aflcquarour, ctiam fi alterum iftum aogu- 
lum veriiTimeindagemus. Nam quidangulo R.efrac"Honis, cumangulohoc 
oculi ? Refra&ionis angulus verticem fuum figit in pun&oinciJentiar fcu Rc- 
frafcionis,cuiuslocus, cx afTertis ,ignoratur ; iftcacuminatir in oculum. Illc 
fua latcra abacrc verfus terram &-ocu!um promittir ; hic ab oculo, vcrfus aercnr 
incccluraeiicit. lllc, cum anguload verttccm frbi oppofitoarquetur,maior 
cfi: pcri6«l. 1. Eucl.quam hic. Qaare totus hic conatus fruftaneus cfr,curn 
Angulus Rcfradionis hifce ratiombus, nullo modoprodcat,ctiarofi cartcr* 
quafita omnia obtineantur. 

Vt,in adic&o fchcmatc A B C D, Solis C, infra horizontcm iacentis« ra» 
sUtttC D t incidatin vaporumfupcrficicm rcfringcntcm, adpunctum D.aquo 
inoculum A tcrreof/upeificiei iaiiftemtcm proccdat lUfra&ionU radius D A,. 
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«501 Solis C, refra&c vifi, fit 
vltimus , idecquc iaccns in 
piano hortzontis fcnfibilis, 
protra&usquein fuperficie 
Sphaericam cccli folaris , ca- 
dat in pun&um B,vtfiat 
angulus B D C , RcfracYto- 
nis angulo ad vcrticcm oppofitas > idecque arqualii ; maior vcr b angulo B A C, 
pcr 16*. I. 1. Euclid. vnde ctiamfi eundem angulum B AC, viis prarmonflratis 
redtc perueftigem , non tamen ideo anguluro Refra&ionis folaris B D C, nan- 
cifcar, &c. Ergo plane labor ifte inanis vidctur. 

Refpoodeo I. TychonemBrahe, AnguIumB A C, proanguIoRe- 
fraftionis fumpfiflc, Progjtnn. partc i* pag» 93« & fequentibus. Neque vn- 
quamtameninfinuaffc,quodnonfitangulus Refradionis folaris. Quodigi- 
turillilicct,mihifase(tr 

Refpoodeo 2. AngulumB AC,appellariRcfr8C*ionisangulum,n6 
qnta fit, in rigore , fed quia hic angulus fit illc , qui in c oe!o R< fi aftionis angulo 
B D Ccorrefpondeat; Rcfraftiocnim Solem C,exalrat,& facitad oculum A, 
ipfum in plano Rcfra&ionis, (quod cfl planum circuli vci ticalis, pcr vcrum C, 
& apparcnremiocnm Solis Btraduclum) videri fubangulo BAC, qui pro- 
ptcrea Angulus Rcfracjioniieitf non formalitcr,fed 1 rTc£tiue& finaiitcr. Nam 
Refradionis angulus B DC, propter hunc crucndum, inquiriturjficrgohic 
abfqueilloinuentofciripotefljfinisbrcuiorecompcndiopoiTidctur. 

Rcfpoodco 3. tflequideru BD C aogulura Refra&ioois, 
io rcmaioremaogulo B AC> dirTereotiam cameu racioocfola, 
ooofenfu percipi, propterorroia Solis a cerra remociooero: ica 
vt Iacera A C & DC, quafi scqualia, aucparallela videriqueaoc: 
circuliq; ex ceocris A & D, ad C vfq, dcfcnpci, fcofu aequales, &c 

Qupdvtoftcndaro.. 

Pono fcmidiametrum terrar ad fcmidiamctrum Solts ctTc vt 2. ad n. 

Ponofccundo,fcmidiamctrum tcrrxad fcmidiaraetrumEcccntriciSoIii 
cflc, vti.adnoo; 

Pono tcrtio, femidiametrum tcrra? cfle milliariorum Gcrmanicorum 

Sco. 

Ponoquarto.obliqnam vaporum liorizontem obfidentinm,&ad refrin- 
gendum aptoru m. craJnticm ciTe vt fummum , milliarioium Gcrmanicorum,. 
142. quod cfl latus A D. 
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Vndc fequitur diamctf um Solis B C , effcQ^tfo , milliariorum Germant- 
corum. 

Semidhmctrum B A, Eccentrict5olis, (ffemill.Germ. 1031000. 

Angulum vcro ftcfra&ionis B D C, cffe.ji^i", a", 51"'. 

BAC — 51,30,47,«. 

D C A o',o",i f,tor.Ex h«cexccflu,o\o",i 5" ' 

eft, vnomilliariGermantco,& t ^ eiufdem , fuperat angulus B D C, angulum 
B AC; quam difTerentiam neque tuboquidemoptico potcntiat quancumuis 
cxtremar , deprehendas. Itero cum latus AB, lit miiliar. 142; DB vcro 
103 t 8 58; crit A D,ad D B, vt i.idfifj: fiigiturautexeodemccntro duos 
circulos, quorum alterius femidiameter fit 72^7. arquilium partium;alterius 
ciufmodipartiumyictf; autfupereandem Itncam,exdinerfis centris,ad mu- 
tuumtamcninperipheriiseorunde contactum defcribas: nunquid autcircu- 
lorum.aucarcuum, aut dettiqjfemidiametrorum difccimen aliquod fcnfus oi- 
ficiat? R.efra<5tio igiturSolis honzontalis BDC, (i ponatur minutorumjt, 
&iisamplius,difcrimcn tamen fenfibile non parit, abangulo B ACcxIoco 
obferuationis inuento. 

Qupd (i , fumpta Vaporum dire&a feu verticalis altitudo milliar. gcrro. 
n.cxquailla horizontalium craflities, quae cft milliar. 14 1. confurgir, sngulos 
hofce BDC&B AC, fenfu jequales permtttit; quid ficc , fi Supcrhcies Refra- 
doria, humilior roulto (vtt probabiliffime arbitramur e(Te) exiftat? Quare 
faceflatfpcctofaquidem, fcd nimis fubulis, idcoquc otiofaarguua, &nosttcr 
ioc*ptum,bonis auibus profequamur. 

I 

* ■ 

REFRACTIONEM SOLAREM VERA 

ORTVS AVT OCCVBITVS HORA, FA- 
ciliimcabfquccalculocrucro. 

, C A P V T XLVill. . 

ADiiocquatuorprarcxigo, 1. Lineam meridianam, nequehilumqoMem 
dcuiamcm. 2. Quadrantcm in gradus& minutafaltem piifa tx.oiifli 
mediuifuui. Vcramortusautoccaiushoramcxcalculo mininvcfalUci, aut 
Quadrantc, AfiroUbio v.l fimjli horologtcoinflrumentofideliiTtmo, &cprse- 
fttcaai. 4. Horobgiu nal-quodMcchanicum , quod fcrupulaborariafmgu- 
UadarnuiTim inJicct, cVho^is ita accurat-c pcrctirrat,rt vnoi'*-' naturalicum 
Solead Mcridiar.u.n red jc;, puf. «5tcrcdr.it, neque vnicum quideril hora* fc ru- 
pulum a motuSohi diurao ducrvpct. Exa&a quidcm, fcdnon impoffibilia 
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rcciuiro; vtpotequt bicIngolftadij,Uborenon nimis magno prxflfinuf.Ro- 
tufa enim indici fubied a, fingula fpatia horaria, in 60. ar quak s pai t cs diuifa h>- 
bct, & ficindcx ferupula horaria factle rronftrat. Pondciattiam , augcndavcl 
n.inu( nda funt, doncc curlui Solari, vna indicis rcuolutie aquetur. quibus ccr- 
t6 biris s 

QuandoSol Mcridianumeccupat, id quod exlincar Mcridianaeinurobrt- 
tiont baud srgrccognofccs, ftatuatur irdcx ad horam duod;cirranr. Vfiialcm, 
Gcrmanicain^aurr^. Aftroncmicara : vtl fi hoiolcgifi qi ot J dan< ft iotheritu, 
nrobilTnnum tarotn, ad fcrupula vfquc ciftincluni habuu ,iliud alttrum Me«- 
«Uan cum fccundum hocaptabis,quoad vfque SoitxtrsRtfi2 6ionesfcnfib:Ics~ 

cx ftctitum quando index Mccbaoici borologjj ifl ptinclumor- 
tusautoccafus foJaris prarcise perueoeric; akiiudiricm SoIjsAj- 
pra bonzonteaccuratiflimc fimul prardielo Qi-odrcnte Aflro- 
noruico fumesj ipfa.u. «rit quacflta pio UJo tcn pore refraclio* 
Quod ficoftendo. 

Arcus circuli verticalis intcr verum & apparcntcm Icxum Solisintcrcc- Xtjr*ai»- 
ptus,eftRefra6ioSoIarU r atquiElcuatioSoiis, dumindtx Mcchanicusptin- »*/M*r*' 
dtumvcrumorientis & occidentisSolisdcfjgnat, Quadrantcacccptaeft arcus H?* MM 
circuli Vcrticalisintcr vcrum & apparentcm Solislocum interceptusj Ergocft 
Rcfrs&iaSolarii. Maiorpatetpcr Cap. prscedens. Minor probatur. u% 

QuMeIcuatioSoIisfuprahorizontem,nihilcitaliud,quan. Sdlis vififcu ap- 
parcntitdirtantiaabhotizonteincirculo Vtrticalifurnpta; cum sut 'ocus Sclis 
vifi, fit idem qui eft puncti incidentix fcu rrfricVcnis & vcfUS idcm qui cft 
pun<5H vifibilis fcu radiantts; harc antcm duo puncta, fcmpcr in vno & co- 
demplaoo nccctTario rcperiantur, vt oftcnfum cap. 1. 2. & alias patTim;nc- 
ccfTe eft, dum Solis locusverusin horizonte ftaruitur,apparentcm in codrrrt 
vcrticali circulo incifc , qui pcr vcrum traducitur, & viciffim ; co quod vtcrq^ m 
plano Refra&ionis infit, & hoc fit folum planu vcrticalc: cVc. vnde nccc flano 
fu,arcum illum qui in circulo vcrticali, ab apparcrc Solis fupra horzor>rcm cle- 
uati (oco,in horizonre vfq; pertingit,elTc flmoIcV clcuarioncSolis fupra hor 26- 
tc,& fimui intcr vei u & apparcntem Solis locum interclut/^proprcrca, quod if- 
Itus eleuationis tcmporcSo! cx partcrci , in horizontc verfari ponatur. Totufr 
crgoarcu9,quo Solfupra horizontcm confpicitur,difm eundem ex parte reioc- 
cupat r non vcritati , fed apparentiae eft tribuendus, adcoque Refra&ioni tctus 
tranfcribcndus. Idquod eratdcmonftrandum. ' 

Ncque dicas , hanc Pragmatiam olerc aliquid Mechanicum; nam qiri 
Mechanica a rebus pradicis cxclufa vult, isciuitatcs & arccsin acre mclitur. 
Vbi eflct Archimcdes, (i Mechanicaad tantam altitutiinc ipfum non cuexiflcnc 
primitus ? quod ipfcmctfatetur. VbiHcronis cgregta inuenta ? vbialiorum ? 
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ItaqucMechan;ea aliena non funta M»thefi, flummodo ccrta. imotxm 
funtneceiTaria, vtabfqueipfis,folidinilfiar. Et infignes Mathematici femper 
aotex Mcchanicis aliquid egregium in fpcculationcm traducunt ; aut ex Theo- 
riapramia, miracula Mechanica, non fincftuporemortalium, patefaciunt, &c 

REFRACTIONEM SOLIS HORIZON- 

TALEM SIVE PLENARIAM SVB APPA- 
rcQtcra ortusaucoccafushoramfacillimeinuc- 
rt>, abfquc Calculo. 

CAPVT XLIX. 

PRxrcquiro, vtante, horologium Mechanicum, horam vcram ortu«aut 
occafu$cognitaro,lincamMcridianam, Quadranccm horulogiariuro in 
fcrupulaetiam horaria accuratiflimc claboratum, in quo linc* horariae etiam 
translineam horizontalem aliquatenus, protcndintur; cuius pantcrlirobus, 
gradus vnacum minutis exquilitcreferat: quiboshabitis; 

H jrologium Mechanicuro in teropus ortus autoccafus, Solis irrefra&i, 
nuncantcpratcognitum,rotationefua fitdcuohitum,abhoctcmporcnumcra 
diligcnter ca horaria fcrupula , quar pcrcurrit index horologij, dum Sol rcliquu 
fpatijadoccafumvfqucapparcntemabfoloit} nam arcus in limbo qua- 
drantishifcefcrupulis eemporariisrefpondcnSjCftRefraclio So- 

laris pleoaria^. Quam vt cxquifite nancifcaris : curforc in fiload Solis locu 
in Zodiaco conftitutum , eo vfque promouebis vhra horizontalem Qoa- 
drantislineam, quoufque ipfc inuenta, inter verum & apparentcmoccafuni 
momcnta tcmporis exa&ccomplcucrit; quibus in finc promotionis, arcus 
limbiintcrhorizontem& fiium interceptus, oftendet quxfnam Solis Rcfra- 
clionem. Qjod indepatet; quia arcus iftcin Quadrantercpertus.rcfpoudct 
arcui verticalis circuli inter vcrum & apparentem Solis locuro intcrccpto:quod 
hiuc manifcftum eft, quoniam ipfc arquiualet illi arcui, quem horizon, & Vcr- 
ticalis perapnarcntcm Solisoccidcntis locum traduc5tus,cx parallclo a Solc tum 
dcfcriptoauferunt; ex eo, quod arcus ille refpondcat minutis tcmporariis,a 
vcro Solis occubitu , ad apparentem practerlapfis. Et fic plenam Solis apparcn- 
tcroccumbentisRcfradiioneminucnimus, quod crat facicndum. Quod, fi 
porrokibet cx his ipfis Rcfa&ioiicm calculo Aftronomico cliccrc, ld haud 
xgreitaefluics. 

Scrupulahoraria, atcmporcverioccafusSoIaris, adapparcnccm, lapfa; 
rcuoca ad minuta ^uatoris, & hiircfpondcmcm quacrcincirculo Vcnioali 

arcum, 
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rarcum, qui eric Kefraftio. Exempla pra&ica cx obfcruationibus infigni in- 
duflria fa&is libenter afFerrem, fed quiaintantire momcnti, nili diu& freque- 
ticxaminc ventiiata,atque confcnticntc praxi ftabilita, produccrenon opor- 
tct jexalia vcroparte, dcinftrumentorum exa&a fjbrica,atquehorologio u 
fciothericorum rc&adcclinatione, (quatresintam fubtili vfuad vngucm ha- 
beri dcbct, idcoque ardui laboris tft) ftiliquc conftituione conftare dcber; 
ex aduerfo autem , nefcio qciim R»efraclioncs noflrar a Tychonicis in ma- 
gnitudine difcrepantiam., fatisnotabilem,& ordmariequidem,pra:feferunt; 
noluiadhuc in exemplis promendis prscox, autin tabuliscondendisprarccps 
naberijfedfatiuseiTe duxi, Theoriam praemittcre, roborandam atque eluci- 
dandam, fubfecuturis fuotempore , ex vfu ipJius deduccis exercitationibus. 
Interim etiam alij , ftudio priuato pcriculum corum qux dico, poflunt facerc. 
Nuncexcmplo feu vcrofeu ficto, rcm declarare, nihil obcfl. 

Scrupulaergohoraria,dum Scl a vcro io apparentem horizontis locum 
peruadit, inteifluxerint^'. quaeadarcusjEquatoris ita reuoco. Vna horaco- 
tinct fcrupula t>o'; in ^tquatorc autem tempus horas rcfpondcns cflgraduum 
25. qui ducxi in 60. exhibent minutapoo'. Pcrrcgulam igitur proportionum 
inuenio quot minuta JEo u atoris refpondcant fcrupulis horariis 4', hoc m odo; 
60 , vniut horar , dant 900'. in iEquatore, quid dant 4 , h on < proueniunt 6*0', 
idcft,i.' Etficin rcliquisfacies,&c. 

Iam huic i£quatoris arcui facile per Afcenfionum tabulas , inuenictur ar- 
cus in-Ediptica coafcendens,veicondefccndens,quiquadoSolab^€quinodifs 
notabilitcrrccelTit,adhibitu efl neccfl jrius,vt peripfum in IUfra&ionis notitii 
rcniamus; in viciniafufficit ipla itquatoris inuefligata portio. QuaeinSph^- 
ra obliqua efl latus trianguli Sphzrici rect angu li,fu bt cndcns angulum rc du m , 
ab arcu hoiizontis & Verticalis circuli, qui perapparentem Solis locum ince- 
dar, comprehenfum ; cuius proinde quzfira quantitas emcrget , fi angulus quc 
arcus i£quatoris aut Edipticar, (illequidem cum Solin Al j uinodtiis aut pro- 
pc; hic quando procul ab iis vctlatur , ) ad horizontcm factt, priusinucntus 
fuerit. Tunc cnim tria nota dabuntur, arcus^Equatoris aut Ediptics , & duo 
ad horixonris pcripheriam anguli,&c. 

- 

In adicclo ichematifmo planifpharrico, ortho- 
graphice proic&o, conftdeat horizon in rccrt a m A B, 
Verticalisin C DJocus vcrus Solis occumbcntis 
Verticali CD iaccns, eflo E, apparensfupra 
cii F, qui fenlim , dum Solcx E, infra horizonte 
motu primo petmeat in Vcrticalem G H,ad locom 
verumK, interim refra&i Solis apparenslocuspcr- 
tingit in hoiizontcm I; & fitarcus 1 K.intcr Iappa- 
rcntcm, & K, vcrum Solislocum interclufus, quafiia Solis lUfra&io. Harcfn- 
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notcfrit pcr triangulum I E K, cuius £ I eft arcus horizoQtis inter verum 8t ap^ 
parcntem Solis occumbcntis locum inrercrptus, E K , eft portio paralldi diurnt 
2 Solc tunc defcripti, K I, eft arcus vcrticahs intcr Solis verum K, & apparentcm 
locum I,intcrccptus. Iamquii Sol eodcm tempore ex vcro locoE,in vcrum 
locum Kdefccndit,quocxapp3rcnte F, inapparcntem I, pcrarcum aut rc&a 
FOI; hinc fir, vtfiMccrnnico horologiotcmpus FOI mcnfurcm, habeam 
euam tempus arcus E K ; qui ii jfcquator is, aut paralleii vicini portio fucrit, cx- 
peditacft praxts: nam daturangulus EI Hrc6tus,IEK anguluscomplcmcn- 
tialtitudims poli, daturetiam latusEK, tx nototcmporc; crgolatcrenon po- 
tcftarcusRcfra&ionislK:hoc modo. Sinustotusanguli rec*ti EIK datfinum 
arcus EK, quid dattinus complemcntialritudinis polaris, iddt finusanguK 
IEK? & orodibitlatusl K,&c. quod cx dato quatuorfcrupuloram herano- 
rumtempore,tacito 0 , ,37 ,30 . 

Quando autem Sol parallclum aKqucm ab^i]tntorc fenfihilitcrrcmo- 
tum pcragrauerit,tuncarcus temporarrus EK inytv]uatcreinucntus, non pc*- 
teftatTumi pro iuftocalculo, qnia licaipfc minutorum nnmeropar fit, arcut 
paraHcli percurfo, tamen qnantrtate part:um cxccdit , quod jnralleli fint circuli 
nonmaximi,& fic FLcfra&ionis arcusIK, iuftomaiorinuenirctur, fiproarca 
parallclt circuli, accipcrctur arcus iEquatoris. Huic crgo malo occurrcs , fi ar- 
cui^Equatoris, EK, ( fecundum priorainucnto,) atTumas vcl coafccndcntcm 
vclcondefcendcntem arcum in Eclipnca, qucm inucnicscx afccnfionibus ve- 
ri& apparcntis locifolaris, inborizontcfiri. Quod !i »I!um Edipticzarcunr, 
(qnifitin fchematepriorcrcfumpto E K,)cegnttum Imbcbis, fjcileangulum 
lEK,qucmcum horizonte facit Eciipiics, mdogab scxnotomax mjt dcclr- 
nationisanguio, & arcubus ipfum comprchendcntibuv , um </£quatorisquam> 
Eclipticacad horizontem protentis, idquebcncficioafccnlionum & dcfceufio- 
num, &c. Vnde habito ifto angulo I E K, crtt vt antr, notus angulus recftus ad 
I, arcus EHpticz E K, & angulus I E K, quarc,oprrationc vc prius inftituta, pro- 
dibit Refra&io I K, caque plenaria , & qua maior pro ilio dic & fupei ficict Ar> 
mofpharicx conftirutione prodire non poflir. vt ex przmirTts Lemmttis colli- 
gcrelicet. Si veroEdipticam, co quo difbum eftmodo, prxtcr ipfbs ./Equt- 
nodiorumdit!,adhibcrepIacuerit,calculumabomnipcnituscrrorisfufpjcio-' 
nc,vcndicabis,&c. 

Cxterum , vt antcinfinuaui , vera ortus aut occafus hora,exa£tc fciri po> 
tcft>.ex Quadrantein minuta horariaclaboraio, ita vttardiofo calculandi Ia- 
borcfupcrlederc, mirltumque tcmporis lucnri valeas, vnt tali Quadrantifa*- 
bricandoopcra,veIfemelaccuratei(Tipen&a. Quod idcm dcgrandialiquoCv- 
liodre» Aftrolabio, aut fimili organo aflcucrauciim. 
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Hoc ctiam notatoro voluerim-, locum Solisapp:»rentero,propterR. fra- 
^tionc^n qualero qualcm , non defcriberc iincam qua? ci, qua locus vcrus dtfi* 
gnat,aut (imilis auc proportionaJis extft at ; nam linra F O I , h re&a elt, nun. 
cjuamtamcn eft parallclaJiaczrc&x LK, fcd fempcreltlatustrapczj lFf:K, 
cuius latera F E & l K funt ina?qualia,propter rvcfraftiones inzqualcc Si veio 
eadcm linca (quodfijri poteft) curuiefficitur,multominusfimiliscritlume 
EK, qua? proic&aorthographtcc, femperrcoxaexiftit. 

Scicndum infupcfeft, in Solis fupra horizontem elcuationc tripliccm 
poflc intcrucnire dirrcrcntiam . quia cum Sol magnitudine fcnfibili pollcat, 
diametroquefua,roinutaminimumjo*. exxquct,ahitudoeiusfupra hor zon- 
ttroinftituipotcrt,?cladccntrum5olts,vcladfummum,vcladinrimum ipfius 
pun&um, quoJeftarcus circuli vcrticalis cum circulifolarispciiphcriacom- 
munufecjtio: fiadcentrumSoiis; tuncccntri Solaris locusverusdcbct cflein 
horizoote, & tempus hincenumeraturo $ donec locus centri apparens in hori- 
tontcro appcilat, dcbctur ccntro folari , ficut cV R.efra&io inuenta: fiadfum- 
anumpun&um; tunc eius locus vcrasin horizontcpracnofcenduseft, &hinc 
teropus menfurandum , doneceiufdcro pun&i locus apparens in horizontcro 
traducatur, quod turo Gr, quando Sol vlrimo videtur, & fuprema eius pars fcn- 
fibilem horizontcm quafi contingit, tempus enim hoc, & refra&io ex eo cltci- 
ta,pertinct ad Solis furomitatem: (1 ad punfcum imum, horizontiqueproxi- 
mum;verusitidcm illiusin horizonte locuseftpr*fciendos,atqueabillomo- 
mento, fcrupula horaria con(ignanda,donecSolapparentcrincipiatoccura« 
bcrr, quod fit primoipfius ad horizontc conta£tu,hoc enim tcmpus a vero hu- 
iusiohmipuncSi occubituadapparentcm, interlapfum, vna cum fua Rcfra- 
dionc cz ipfo cruta, dcbctur infima? Solis porttoni, &c. 

Vndeneccflarium eft, vcrampun&i cuiuslibet ex hifce» horam ortiuaro 
atqueoc ciduam prjrnofle,fi quidem ILefracxionem cuiufuts afefquc crrorc pcr- 
fcrutarigeft'a'. Erenim , fi centro Solis vcrcoccumbcntc, altitudinrm So!is 
ccntralem fuprahor zontem obfcrucs, habcbis quidem rv<fa&ioncmccncro 
dtbitam, nontamcn continuoeam, qugdebeturinnmae SolisabfiJi. Quam 
vtillotcmporeacquiras, fumcndacft Soliseleuatio, aradioeiufdem marginali 
inferiore, nonccntraii, cVhuiceleuatiomaddendainfupereiuidcml*mbi vcra 
infrahorLz:>ntem deprcffio, quxcentro Solisin horxontcpofito, eft Solis fc- 
midiamctcr,i(iccc]uc minutorumroinimuro 15 & hoc totum conflatum , cric 
Rctractiolimhi nitctiorts, &c. fcd mcliuseft, ca.m vcnart,dum vcrc horizon- 
tcm occupar. 
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Iterum, fi a tempore centri folaris vercoccidentis, aduertasfcrapula.acT 
verumlimbi infcrioris occafum elapfa, cVcxiis Rcfra&ionem deriues, prouc- 
nict ipfa debito multo minor, quia tempus hocpius iuftoabbreuiatur ; nam 
quando Soliscentrum verein horizonteiacet, tunc abfis ima eiufdem Solis iatn 
occubuit , & vcrus eius locus deprimitur infra horizontem 15'. roinuti$,quibus 
iniCquatorearcusrefpondensfacitz^. circiter,cuihoraria fcrupula i.}t". z- 
quiualent. Vnde fccuriuscft,veram horam pun&t cuiuaHbct occidentis anno- 
ta(Tc, 8d interlabentia horaria fcrupulaadoccafumapparentemanimaducrtc- 
re, quam aliunde compenfationcs quzritarc. Tametfl errorcm fenfibilem ad- 
initti haud opinor, fi quis tempus inter verum & apparentem ccntri folaris oc- 
cubituminterccdens.vero&apparcntidcfcenfuitamfummiquamimi in So- 
le pundi etiam applicet ; credibile enim non eft , in tantilla mora, qua fibimet 
fucceduntiftapunSa,aut Atmo(pha?r*fupcrficiem aut alrad auid notabiliter 
cffevariatum; ita vt plufquam probabile fit.eandemefleRxtradionemifto- 
rumtrium pun&orum inhorizonte vcre iacentium , eandem item arquc vd 
fupra vclinfracundcm conftitutorumjcumincidcntiz finte*dem infuperfi- 
ciem k Atmofphseram eandem; cVhocquidcm plcrumquc: namalicerfifiat, 
Ellipfis iplkmet indicabit.. 

Plenaria ergo punfii cuiuslibet in Sole Kcfradioeft,quandohorizonu 
apparentcr; non plcnaria, quandois vereconiungitur. Harc habetur,fivcri 
coniun&ionis tempore elcuatio apparcns ciufdcm puncli fupra horizontem 
accipitur ; illa fi tempus inter vcram & apparentcm coniundioncm cxafie an- 
notrtur, 8cin arcum iEquatorisconucrtitur, atquc huic compctcnsin Ecliptt- 
ca ex afccnfionibus aut dcfcenfionibus arcus indagatur ;. tum demum in vcrti- 
cali debita Refra&ioni portio apcritur. 

QVOMODO SVMMI, MEDII ETINFt 

MI ORBITjE SOLARIS PVNCTI CVAi 
horizootc tarn vcrus quam apparcnscooca* 
duscoguofcacuc-. 

C A P v r L. 

VErus cuiuslibct punc*K conta&ut clicitur vcl Aritlimetirc,pcrcalculum f , 
apud Aftronomos p ifcrti cr. Gnomonicos a J Jjtam poli altitudincm, 
pafTim inuenicndum , rx quantitatc arcuum diurnorum, &c. qucm nos proin- 
dc huc afferrefuperfcdcmus: vcl Gcometrice, perinftrumcniaMcchjrMca.eV 
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qnibus modo Quadrantem horologicum particularem,sd datam poli altitudi- 
ncm per gradus & fcrupula horaria conftrudum, & in limbo fi militer in minu- 
ta diuifum, fcligimus, cuius ope Vcradi&orum punfiorum in borizonte Ioca# 
hoc artificio reperiemus. 

i. Curforcm fcu granum ih filo pendulum , traduc ad locum Solis in Zo- 
diaco dcfcriptum , & lic fuper lincam horizonralem rcducito ftum , oftcndet 
curfor vcrum locum & temputcentri folaris fub ortum & occafum. 

z. Idem filum , mantntc Curfore tn loco Solis a Zodiaco accepto, ab ho- 
rizontali linea verfus roeridianum Quadrantis latus retrahc,donec in limbo toc 
mtnuta inter horizontcm & filum interfint , quot vifualit femidiamcter Solis 
com prchendit; & oficndet Curfor teropus quo infimum Solis pundum locum 
fuum verum cum horizonte vnit. 

$. Tramfer filum vltra Iineam horizontalemextrorfus,tantoarculimbi 9 
croantum vifualis femidiamcter Solis in ccclo fubtcndir, & monflrabitcurfor 
horam.quafumroumSolis punezum vete horizontiinfidct. 

ApparensSolarispundicuiufcunquclocusvbiubt, nuJIo fciri potcflcal- 
culo, co quod Refraitio ipfum gignat, quar fola oblcruationc fcdula inno- 
tcfciu 

Infimumergo Solispuo&um horizontem tum attingit.quando intcr So- 
lcm& ipfumnihilintercedit; quod obferuatur primo oculo liberofpccularU 
busad'utOi 2. tubo optico^.vcl Hcliofcopio colorato. 3. & omnium accura-* 
ttfltmc intromiffionc Solis, de qua prioribus capitibus in captanda ENjpfi, du- 
#um. lllic eutm conta&us Solis & horizontis itaclaic,iudiftinclctn vtlum 
cadit.vt meliuscxoptarc nonpolfis. 

Centrutn Solts, libcrooculodiracultcr fatis aducrritur , proptcrea , quod ; 
Solinoculo,femper figuram circularem vchemcntcr rrftdct, morcoronium* 
lucidorum , &c. cuius cauiTam alibi afTtgnarous. Hcliofcopium aiuem colo- 
ratum,velfpeculariacacruleaautvirkliarouitumadhancrero funtidonea. Im- 
primis vcro intromiflio,dc qua pauloaute diximus, hic prarfiat. Sed quomodo,» 
ccitri locudifiinguemu^nam Soltnxqualitcr contradtus,tn mcdio Alticudu 
ntsfuar,ccntrum uoncollocat,fedcxtrahabct. Hucdiligcnsinprimis cVdifcrc- 
tus obfcruatot i* oculus rcquiritur : deinde Macul* Solarcs , quibus Sol raro or- 
bitur, non ptrum fublidij arTcrcnt : car naroquc fi ccturalcsf ucrint,omncrn o* 
mninodilfiiultatcro toIlcnt:fiinfraautfupra,magnamdfrcclioncro v.fui fub* 
mtaiflrabunr, vt fic amcdiofcnfibilitcr haud fisabiturus. Iuueritctiamaltitu- 
dincm Solisinfimam 15'. minutorum fuprahorizontcm 3ccipcrc,& hincad c 0+ 
ta&um vf^uc tcmpus mcnfurarc; rantum enim minimum,mcdia Solis parsde- 
fcenfu fuofub honzoura infuuiit, quantum 15. mtnutis,ad candcm acce* 
dtndoy&c 

Qi Su< 
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Supremum Solis pun&ura eodemmodotra&atuf,quoinfimum,oeul0 
>l<bero, pcrHcliofcopium,pcrimmifIioncm,&c, 

<^yOMODO MAGNITVDO SOLIS AP- 

PARENS, ET ELEVATIO EIVSDEM S V- 
prahonzontcm addaca ifta purj&aobferuccur. 

C A P V T L l 

VArijfuntmodi,dequibusaliaseicinftitttto, nuncQiadrantemododido 
contenti fimas. Fiant duo pinaacidia,amboque perforentur,forarmni- 
busrainutiffimispuncxoruminftar, & Iateriquadrantisarquidifhnterica infi. 
gmtur, vcradius fotarispervtraque tranfmiftas, lateri quadrantis xquidiftet. 
ConusergoSolis radiofus vbi aa pianacidt) fibi viciniorisforacncn perrigerit, 
ibidem ob etus eiilicatem fuura verticem figct, & omnes radrjineo mutua 
decuflitione fc&i, poft tranficum tn coatrarias partes dtlatabuncur , eritquc co- 
nus euerfus re&oper omnia proportionalis, &in ptanara pinnacidij alcerius 
fuperficiem, proiiciec bafin lucidam , qu r fi t circulus, ( prxfertim fi fuperfici es 
rlliuspinaactdij terfa & atba, auc papvro indrata fuerit ) circuio Solis peromnia 
proportionaiis. Qjtarefifubmeridie.il, vbi Sol minimc Ellipcicus apparet/j- 
pfum exccperis,altitudinem Solis,minimc truncacam rcperies hoc modo. Sum- 
ma bafeos in cono euerfo ctctremitas, reprarfentat Solis in coelo abfidem imam; 
tnfima.fummam: clcua crgo quadrantis latuscum pinnacidiis, donecfumma 
bafiscentrocongruit feuforamini pinnacidij ,&tunc nota locum perpcndicu- 
li; moxdcprimepinnacidiacura quadrantis laterc.vt infima bafis in foramc ca- 
dat & nota locfc pcrpcndicuK : arcus intcr duo perpendiculi loca intcrccpt us, eft 
oNamcter Solis. Eandem acouires , fi ad pinnacrdia oculu applices, & Solis mar- 
gincsafpicitsjpcrpeudiculiquefccxiones no:cs. Sicpoteris£!ltpfeo' magnirju- 
dincm Solo quadrancc abfque tubo cxa&e vcnari : aMt u do en im r a ntin o n ap • 
parebit, quanta Solis longitudo, fed curta, pro ratior.c R Iractionts. 

Eodemmodoaficqueriseleuationcm tflorum ptinctorum fuprahorizo ^ 
tem. Nimfummabafiseucrficoni, in foramcnaddudta, additca in perprn- 
diculi fe&ionccum Hrrrbo C^iadrantis Elcuationcm imt Solis limbi ; ima, fu m- 
mi ; centrum , centri, &o qua: cadem aflcqueris Solcm infpicicndo,&c. 

Quod fi SoIarisConus cuerfus perforamenanticumdebilitrracciditifi 
aduerfum poftici pinnacid'j parictem;autimagoSo!tsElliptica maligne & nc- 
bulosc in chirtam dcptn^itur; obfcuratocameramtotam , iti vt 
foia pyramis SobrisacccUum fubcar , & viicbis 
onmia luculuuiifinic. 

r b- , 
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KEFKACTIONEM SOLIS QVAMVIS 

£X ELLIPSI ALIQVA VNA CVM R£- 
fr aftiooe etus certo prxcogoita^ , facilli- 
me cliccrcv. 

CAP VT LH, 

CAuiTacurtotRefra&ionem indagandi modos pr*mifciim,potii7imafuiet 
vt acquiratur vna aliqua tandtm eia&ifTiroacum fu<* Eiiipfi Rcfraftio.- 
Cum enim lit vt Ellipfisqte.cunquead Ellipfin quamcunque,rta Rtfradio El- 
Itpfin cauffans', ad Refracticnem qux cfficit Ellipfln poflcriorem, (eftemm 
EllipfisduiiHiroSo^s«tremiratum,fumroar&iiifiroa;lLcfra^arum, differen- 
tia.qua fublata,vt null* crunt Refractionesdifferentcs, ita null* Ellipfes,&c.) 
itafi vclfcmelvnaroacuratiiTimam cumfua Ellipfi Refradtioncm nadti fucri^ 
mus, poterirouseripfatanquam radice indagare Rcfra&ionesSolis orrncs,in 
clcuationc ciufdcm fupra horiiontcm quauis, tcmpore quolibct, latitudine 
Ioci cjuacunquc, dummodo Ellipfin obfcruatam etiam babeamus,cuius Re- 
fradioncm quxrimus. Sic cnim cogniti erunt trcs tcrmini proportionum, El~ 
Hpfisradicahsfeuconiugata,pro primo, Refra&io illi refpondens profecun- 
do,& Ellipfisfoltaric obferuata, feuorba,pro tcrtio; cuiusproindcparcntcm 
fufcitarecupimus, qui facile prodibit, fitria prardicta adfint. Coniundam fca 
coniugatam Ellipfln appello.quarvnacum fua Rcfractionecft obfcruatatem- 
porceodcm; viduarofworbjm,c|u*foh,abfi|jcfuaRcff«dionccflcognita; 

laEzeroplo. 

Anoo i6i6 t 14- Nouembr. Eliipfis Vcfpcrtina honrontalis fuit id cfr» 
5 -40", qualiumdiamctcrSoIarisponiturj^ . Occafushora vcra, 4. 31'. Appa- 
1x0*4, 35** differcntia 4 f . Huius Rcfra&iojo'. 37*. Qtjpfi ita iuiia cffct, vr 
ncqueinhorologio fciotherico, ncque in Ellipfi notanda,nequein temporc 
fumendovllatcnuspeccatumcffct,R!idicerofaneconiugatain adcpti cfTcmus, 
ex quaaliarum Ellipfeon rcfraftioncs crucrcmus Proporttonum ReguIa>hoc 
modo. 

y.^oMdcir, 34o*,exhibcntRcfrac>ioncm,39'. (donoenim nuncfec6- 
da)quanidant4,4o",ideft, ^"Pproucnient 28', io",pro Rtfraclione EI- 
lipfcosplcnariarobferuata?, Septcmbris i7,hora«pparcntc,dum Solhorizon-* 
tcm attingit, 6, 12', 30"; vcra io'. 

Scd quia in tantis minutris,facile vcl horologia, pratfertim dcclinantia r 
ob chfficulutem dcclinationis inuenknds , & ftili rectc e»ig< ndi , lincam 
item mcridianam ad amu/Tim nancifc-endi , &c. vnoaut iJquitcrupulohora~ 
rio hallucinantur, aut obfcruator tant lia temporis mora in difcriroinando la« 
bitur, aut limitc Eiliptuo ;nfignicndo d Jiuquu ; hiuc .Jlata hacteous^cxcrr pli 
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;&doccndicauAa. dixi,non vt pro flatis radicibus quisvtatpr, fed viindeWa- 
tas ipfemct fjbricarc addifcat. Quas cgo hucufque, pro animi mci xoio, &,' bo- 
no pubfico literario, peroccupattones, crucre non potui. Intertm tamcn,<i 
T/whonicrcdimus, Cognitam Ellipfm ex ipfius Rcfra&ionibus, vti in Solc 
Eiliptico dixi, habemus. Nam cx Kefra&ione horizontali depereunt ipli ( tc- 
ftecciamKeplcroin Paral.pag.i$i.)aSolisdiametro5\qualiumipfacft 50. 
radiccfi vumur, inucniemus,pro EllipfeondifTercntij, diffcrcntcs ciiam JL^- 
frac"tioncs. 

EtficpofTcttabulaquacdam Ellipfcon vniuerfalisprototo orbc conflrut, 
amaxtma Ellipfiadminimam, vfque,idq icduplici via. Alteracx vni quaiam 
Ellipfiradicali, perregulam proportionum via modotradita; vc Rlhphs 5', dat 
Refr3C*tioncm $4'; quid dat Ellipfis 1"? prodibunt 7". Qjid 2"? 13". quid 
3"?2o ". quid 4"? 27". quid 5*'? 34". quid fi"? 40". quid 7' ? 47". quid 8*? 
54*. quid 9" ? l'j 1". & fic deinceps ; nam hrc exempti tantum caulfi , ex alicnis 
perftringo, deducturusex propriis, vbi otium & radices ccrtas na<5tus fuero. 
fllceraviaprocederet,exobferuationibuspra&icis, quibus quisllmul Elltplin, 
fimul corrcfpondcntcm R.erTac^ioncm venarctur, 2 minima Ellipfi ad maxi- 
mam: quoi vci operofi is, ita haud paulo, meo quidem iudicio, fru&uofius 
& fccuriusforet. Nim hicplan8cernerctur,an Ellipfcsrcfra&ionibus, & hj 
illis proportionalcs eflTcnt, &c. 

Diccs, ad quid tantus in tam minutulis fudor? vidctur oleum & opcra 
pcrdi. R.cfpondeo,cxaHatii fatis coafhre poflTc,fcicnti*Kuiusomnimodam 
neccffi;atem : hxccnim rcs , non tantum Matbematicos Rcccntiorcs inter fefc 
vchamenter comnific, vti cx Tythonepaffimconftat; vcruroetiam.abanti- 
quisncglcSa, errores quamplunmos m Aftronomiaminuexit, quibuscltmt- 
niniis, eciam poflcritas defuiabit. Vfum autcm intcr caueros non vu : ga- 
rcs, huncfcres, vt fi ad liicra obkru mda, 5ec. te vcltsacciogere, Ellipfin fola- 
rem prius confulas , vt ex ea R.?fr a&ionem in conftru&a tabula, intelligas : vcl 
cx radice pramabita, pcr R rgulam proportionum vt modo docui, eruas : & fic 
pro illo die cius no:icia in obfcruatioiubus tuis fruaris. Alias profc&o, lapfibus 
mukis indue ;is, quas hac via vtcunque euitabis. 

Obiicics primo: proporcionem Ellipfeo» &Kcfraftionum inter fe, 
non videri fhbilcm, proptcrca.q ioi ficri poffic, vt fupcrior Solis pars magis 
conprimaturquarninfcrior, vtcxpcrientia comprobauit; dcinde quod infe- 
riorSoVsp.irs jqualrcrcum fnpcriorequandoquercfringttur,nihilominusta- 
mcn Altitu J >S[>! s, Lo^ itudini non arquecur, fcd mulcumccdst; prarrrrea 
quodrcfri jio .ifjpoiTit, anf^ue vllaoroninoEllipfi , vt patct, quando Solin 
Zenich cft po(i;us ; tunccnm Sol vndiquearqualitcr rcfringitur, idccquc Elli- 
pli caret ; quonum ultitu Jo ton<;ttudini zqualis eft. 

Tan- 
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Tandemquod illud argumentum cx augmcnto & decrememo'mutmi 
iRefraftionisatqucEllipfcos u!efumptum f non cortuincif. Eodem cnim mo- 
do, probarcntur Inclinationuaxanguli» angulis Rcfra&ionumproportiona- 
lcs, cum cadem argumcntandi ratio atque cfficaciaillinc prematur. Nam 
maior Refra&io prouemt cx maiore Indinatione , minor ex minore, nul- 
la ex nulla : c^o abfo!u'.c loqucndo ,.vt fe habct Inclinatio ad inclinatio- 
ncm, ita Rcfra&ioadR fra&iunem. Q^odficonfequcntiamhancnatnrarc? 
futat.quomodoAftronomusadmittctirtam? Maipr Elljpfo prouenic e 
Refradlioncmaiorcmioorcminorcnullacxnullas Ergo, vr-r 
Ellipfisad Ellipfin, ita Rcfraftioad RcfracSUoocm. non fequitur, 
roquam hoc: quia ficripoteft nihilominus, vt Refradio aliter fe habeatad Re- 
fra£tionem,quam Elhpfisad Ellipfin, etiamfi maiormaiorem fcquatur,&c. (i- 
cutin Inclinatione accidit : & alia multa cxcmpla fimilia srfferri poflent cx mo- 
tu,exintcnfioncqualitatum,accrcmcnto&decrctioncluminis,&c. 

Refpondcor. Hxcargumcntapleraqaenontantumproportionem Re- 
fra&ionum ad Ellipfes, fed & ipfarum Rcfra&ionum ordincm.&Tabulasi 
Tychone conftitutas impctere. cum enim ordo tabularum vniformis & fta- 
bsiis femper exiftat, Rcfradiones autem , per dida , difFormcs atque inftabiles, 
impoflibilc eft, proportionem intcr Rerrafliones & Tabulas exifterc. Igitur 
<um argurocntum hoc in omni fcnrentia folucndumfit: 

Rcfpondeo 2. Omnino ficri, vt margo Solis fuperior p!us rcfringatur 
infciiore,fed hoc neque ordinarium ncquc diu fieri , fcd attribuendum fi- 
nuofis fuperflcici Atmofphatric* voluminibus; nihilominus tamen in hoc ipfo 
cafu proportionem Ellipfeos ad Refractioncm ftarc, & fiEIIipfisaugeaturaut 
imminuatur, id ipfum etiam Rcfra&ioni contingcrc ; hac fola dilcrepantia in- 
tcrucnicntc , quod & fupcrficics Refringcns , & perpcndicularis linca mutcn- 
tur. Nam quando fupcrior "Solis pars plus rcfringitur inferiorc, tunc fnpcrfi- 
cics Rcfra&oria non eft homocentrica terrjr, fcdoculo vicinioreft infcriore 
fuaconcauitate,quam fupcriore. Quod tamcn proportioni Ellipfcos & Re- 
fradionis nihil penitus deroit : ?t pcr cxpcrientias vitrorumfupraaalltas, vidc- 
relicct. 

Refpondeo 3. Si «qualis fummi &infimi limbi folarisrcfra&toconrin- 
git,manctquenihilominusEIlipfis, (quod cquidem meobfcruafTcnon memi- 
ni,&anficripoiTit,anceps harrco.) fitidobante dic"tam caufTam, quod neq; 
farpcncquediucuenit.&inhoc cafu fupcrficies Refringcns adaxemoculifu 
pra & infra arquaLm inciimationemfacit, habi-q k ; formam fupcrficieiquafi 
iemicylindfic3in,&c qua? proindectiam Rcfractionttn propoitioncimmutat; 
fcinhoccafudiffacuua Refra&ionis fumi poull vcla ccntroSolis,vclalon- 

j gitudi- 
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gitudine, cVcSed rtdixi, hi cafus rari funt,& f>fertim deaequalitate EIItpfts,cVe. 

Refpoodco^ Refraaionem tn Zcnithnon ciTcfcnfibilcm. Deinde 
etiatnfi cfl'er,nihilominus tamcn defcctum futurum in toto folc arqualitcr, cu- 
tus proinde diameter minor effet futura , quam Solis non refradH, & hunc dc- 
fc&um, non quidem efTe Elltpftn flgura, fedetfcftu^dcficiecnim Sol, fcdin 
circulum minorcm , cVc, & fic bene poteft reuocari ad Elliplin gencraliori ftn* 
fu,&c 

Rffpondeo f. Ellipfeon augmcnta & decrcmtnta non procedere 
rationequadam ordinata, ficut anguli Inclinattonum.fed planc eo prorfus mo- 
do przcipitari circa horizontem, ficut anguli Rcfracjtionum , vnde euidens efH 
tacitisaltis rationibus , ipfas naturam R.fra£ionura , non Inclinationum imi- 
ttri* 

ObiicifS fcCUndo : ettam fidetur ifta proportio, tabulas tamen e* ea 
cudinonpofle, propter Solis eccenuicitatem , qux vifualcm cius diametrum 
snaiorem & minorcm contlituat , qua rcfiat,vt Ellipflsin reeadcm,atqucex 
rcfra&ione cadcm produdtJ,cHucrfat tamcn quantitatir cxifta:, in Apogco&t 
PcrigcoSoIis. Quod ficoftenditur.Siimum Solispun&um borizontemappa- 
renterin(idens,tam in Perigeo> quam Apogeoeandera Atmolphacrrtempe- 
nem, altitudinemque reperiat, ( quodfieriporTccYfokrc vixaudcatrcfragart 
quifpiam,) clarumeftcandem ipfius Refraflionem futuram: at Ellipfis vtro* 
biq.ie eadem non eueniet, proptcrca quod Sol in Apogco minorcm,in Perigco 
maiorcm circuli maximi occupct arcum ; & confequcurcr fuprcmus Solis apci 
in Apogco vicinior Cit horizonti,quam Perigco, cztcrh omnibus panbus; qua- 
re minor ctiam erit differentia Rcfra&ionum ab imo&fummoSolis pun&o 
prouenientiumin Apogeo,quam Perigco;ergominor etiam Ellipfif.Propor- 
tio crgo non procedit, & Tabularum conftr uc5io vacillar,& c. 

Rcfpondeo I. Argumentura hocarque pugnarecontraqtiafuisRo 
fradionumtabulashadcnusaquibufuis procufas. lliienimau&orcSjquiTa- 
buIasRcfrac5tionumcondiderunt,Solis eccentricitatem pcnitusdiujmularutt 
vnde fi illorum Tabulis ipfa fcnfibilircr nonofficit, nequenofifisquidquam 
damni infcrrcpotcrit: aut fi nobis, & illis. In omni crgo fentcntia ipfum cft 
foluendum. 

Rcfpoodco 3. Exiftafcrupulofa Apogci'& Perigeicontentionc, ve- 
«tatcm vthcmentcr clucefccrc, noftran.q; ptoportioncm folidiiTnT c ftabiliri. 
Nam ficutin Pcngeo Sol maior apparens maiorcm fcllipfiu , & 
in Apogco roinor apparcns minorcm nancifcitur cx cadcrrL* 
omnino Rcfrattionc : ita raaioris Elhpfcos Peng« ad roaio- 
rcm Solis Per igci vifuaicm diamecru cllcadeo) proportio, quse 
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naborislllipfcos Apogca, ad roinorero Solis Apogci diarae- 
^truro.fiRefraOioexcaccerisomnibusparibus eadem ponacun*: 
*& iu planc oportct r ( nec aliter fieri poteft, ) ex data R.efra&ionum atque Elli- 
pfeon proportionc, eiufmodi Ellipfes proucnirc. £t ficpatot, quam verum 
▼cropulchrc & vbiqucferoperxoncinac 
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C A P V T LIIX. 

PLacec lliacjem in nucem includere , & pkraque bucufqoc» 
di(putacavnicoDiagrammacel-e|>rarfencarc>. Qu» rt meiiut 
intclJigantur diligentcr fiirtt pratnoranda & rctinenda fequcntia. Io prae- 
fend Sphxrae proiecxione -» Unea redba A B , eft Horizon ; C D circulus vcr- M 
ticaltS primarius ;'EF axis mund*> elcuatus gradibus 48, min. 40 ; E polus ele- 
uatuj , F depretTus ; G H arquator ; I K Ecli ptica ; I L Tropicus Cancri ; K M . 
Tropicus Capicorhi; A, Sflptentrio; ft, Mcridies; C Zcnitk; D Nadir; N 
cen tr uro & poli circuli Meridiaxri AC B , quod reprarfen tat infupcr pu n cxuni 1' 
veriortusfic occafus;centrum dcnique totiusSpbxrx, &omnium irveacircu- ' 
lorum. maximorum ; arcus C PD, C Q^DtcV C R. D, func vcrticalescirculi fe- r 
cundarij; AS, erVferaperappaxcntiummsxioius; BT., maxirous femperU- " 
tcntiura: quibus tta pramitfis; 

Si ftulla refra£Ho cflet in reruro natura » tunc Sol ineohorizontisloco, 
quemapartereioccupat,femper«ppareret: verus autem Solis in hori- ytrmUcm 

zooce locus eft is,quem communis fe&io borizonris cum eo pa- 
rallelo.in quo Sol cunc verfatuxvefficf c : vt, fi Sol vcrfaturin prhmoCa rt *-* ntt% 
pricorni, parallelus erit K M, & eius cum horizonte fectio V ; at 6S0I in prtnci- 
pio Cancri cxiftat , locnsin horizonte vcrus eft X ; Gc in principio Arietis, veru 
Sol locumoccupatinN quod eflcommunk fcdio «quatoris* vcrticalisCD, 
cumHorizontc. 

At noncdata R.efractioneeoquodcfcripfimus modomeccflarium e(rVSo- j^ Mtent 
lem adhucinfra horizontcm in vicinta vagatcm,fupracundcm videri,in iiscir- St ( ti i 9tHtm 
culisvertical bus,quoru communcscum horizontefc^ioncsSoIIUfraftusm- 

fidet,ve! g>?odem recidit,inqbus illo tcpore Sol rc vcra cxiftit. Ec fic apparcs 
SolisinHonzoncclocus,eflfecliocirculo vercicali 6c horizonci 
comunis io quo Sol cofpicicur, &C. Vtfi in cxcmpKj ftatuaro' recu YZ 
parallcia horix intt A B, in cj fi Sol perueniat , rcfractus cxaltctur in horizontc : 
igitur in Capt uqiuio fi in * pcrucoerit,cmicabit iplc in punSu R; ex /3 Cacri in^ by G k 



REFRACTJONES 

QjcjcyarictisinP:& ficioCapricornoobtiocbicarapIitudinc taor- 
tiuumquam occiduamRN iunominorcm,dcfcciuRVi ficiu69 
vcrfans habebiccandcmNQjufto maiorc,cxcciUi Q^Xj m Anece 




vcroconflirutus, vbi oroni prorfus amplitndine deflltui debe* 
rrt, acquirit candem N P: Qttod fi Sol vercfitinoFtuxquinc&iali, auii 
indaro f hcmate rcfcrtur,( vtcx nrarmiflis initio cnpitisconflat ) per punc"tum> 
N ; ipfc confpicietura nobisin A fupra hor zonre A B , & codcm momcnto, . 
carrerispiribm.ab Arttipodtbus noflris in t infra cundcm ; & vniuci frm omnrs> 
terricolx, quifubeodcrnmcridiino AC BD habitam,,fiucPcri*ci,quaies fub« 
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C& c*i fiue Amarci, quales fub C & H ; feu dcnique Antipodcs , quales fub G & 
D; codcmtcmporis momcnto, fi Sol cx parte rei in N vcro ortus &occafus 
punaocxiftit, adccque verum ortus &oecafuspun£umoccupat, ipfumSo- 
lcm cxtra illud punaum vidcnt , fupra fuum horiiontcm, in arcu pcr Zenith i!- 
Iorum & ccntrum Solis traic6o, qualcs rcprarfcntanturpcrrc ftas CN&D N, 
& rcprasfcntari poflcntpcr f N & LN,aIia?cjue innumcras efingulismeridishi 
punaisadcentrumNdcmiflas ; qua? diftant integro quadranreabNortus& 
occafus vcri punfio; in quoproinde vcrfamem Solcm conmeri poflunt. Quod 
autcm verusortus & occafus re6e poflit rcpraricntari per vnicum punclum N, 
quod nunc quidem circuli A CBD fitcentrum, inde paret, quoniaro oculus in 
aherutrorocridiant polocollocatus, fi in oppofituro intendat, vtruroqucpo- 
liim vna cumaxc in vnicuro punfium proiiciat,qualecft in propofito N , quocj 
fimul repra?fi ntat polos & axcm roeridtani , fimul diamcti u vcrticaiis primaiii,. 
ifiquatoris,&Horizomij,&c. Exquibusrcacintcllechs, fequitur 

i. Si cadem vaporum difpofitio vbiqueponatur, Solcm vcrum sqUN 
noclij punclum N occupancem incireelloquodaro vcJ pocius 
fupcrficiei Spharrica? porcione,^*» &c.circurn circa firoul vi- 
fum irrali iis,qui meridiano A C B D fubfunc, cum in folo tamerr 
pundo Njlocuro veruro habeat, apparcnrem in reliquis punftis A P, *, &c. 

Sequitur 2; Solcm , dumio pundo N exiftit, firoul cocum hcmi- 
fphcrium vapidum </[? i refraclcimplerccx co quod omncs popu-' 

liquiinplagaaltcrutra a mcridiano ACBD difcreta rubiunt , cundem cou- 
fpiciunt,& quidcm inaliaaliaque fupra horizontemfuum cicuationc ; proslra* 
aliaque vaporum refringentiumdifpofitione. Suutfpeculum totutnSoicm v- 
biquc rccipic,fed cuilibct oculoadcertaro partem reddit,&c. 

bcqutrur j, In ceroronespopulos, qui Solem boc modocon- 
ceroplancur, ab illis folis Solcro conlpici io vero Ibcoj quibu*** 
lo ZcnichexiiTirerparecrei>Ii\:etqu 
SdI non difcedat, aquoi um Zenith gradus 30; aut minut abcft. 

Sequitur 4. Vcrum scquinoclioruro pun&uro ilibsfolosabl- 
quervllo cam fcnfus quam rei crroreobtincre , quorum Sofis ccTi 
crum verticcro firoul & paraJIcluro arquinodhorum occupaoj; 
minusautcmil{os# quo magtsillud punclum a-vcruceillorum difcedit, mini- 
rocomnium in quorum horizontibus Sol tum verfatur. 

Scquitur 5. Etian> fi cx parte rei motus Solis annuus ab arquino&io in ide ' 
arqualisfempcrcxiftatjficri tamenpoiTe, vc inarqualitas mocusannui de- 
pxchcndacunn codcro lowob diuerficaccro rcfra>clionis>quam< 

R> cautac: 
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caufatdhierficasAtmofphxrae, indiuerfis locisobdiuerficacem 

obliquitacis Sphjcrx. Equomirum noncft,fi primiiftarumrerum arti- 
ficesaut-fccum Lpfi , autcum aliis in obfcrtiandodifcordarunt; ncquc enimali- 
t«r ficri poteft ob rcfra&ionis quantitatem inftabilemj qua? proindc nifi pef 
hoc phceaomenon aut aliundecognofcatur, ficitvtrquino&iumcircahori- 
zootem fieri folitum, tuto ind^gari non poflit. 

Sequitur 6. Fieri beoc pofle» (&admodumprobabiIccft)annifG- 
Jarisquancicace,«andcmprorfus & iouariabilem eile, ocnncra- 
que eius rci insequahcacero huic pharno meno attribuendam. 

Scquitur 7. lisSoIisqui iEquatori fobfunc, amplicudinesor- 
tiuas 5c occiduascrroribus minusobnoxias decerminari afide- 
ribus oriencibus 6c cadencibusi cseceris vcro ycrinque rccedenu- 
' buscafdcmdiuaricari; vndc, 

Confcquens fit , 8. Soiem ie*odem veriortus&occafus pun- 
Cto vcriancera.diftrahi fimulad polum arclicuro.fimulad ancar- 
fticum, fimul ad Zenich, fimuL ad Nadir roagis & minus, prouc 
maior vel minor eft Sphaerac obliquicas in Auftrum vel Borcam. 
Scribit IoannesKcplcru* in 1'aralip. c4.ll* 8. pag.i^.fc n.p. pag.ijo,Solis refra- 
&ionealiquadoioG:rmania vifamcflcduobusgradibus maiorc.&exobfcrua- 
tioncBitauicaanno 1^97. i^Ianuarij., in fcptctrionc adahitudinepoli 7<S.gra- 
duumfa&a,dcducic candemonftrofamfanecontigiflegraduu 4. Sc aliquanto 
f\ds, eo quod dicbus 14. minimum Solem dcbito citius con(pexcnnt ; e quibus. 

Scquitur 9. Ficri polTcvc amplicudo orciua maior/iciufto 1 3. 
gradibus>cquobabeseo maiore ccmporisancicipationcmcon- 
ttngere, quoSphaera obiiquior cxckcnc; vnde, 

Ficripoccfl 10; non cancum vcSoleodemdieciciusoriatur 

debico,id cj» confpicitur in circulo horario EyF.quando Sol parallelum asqui- 
no&ialis dcfcribit ; tum cnim Sol in y conftitu r us in horizontis punrfto P appa- 
ret,adcoq, horamfcxtamindicatfuapra;fentia,nondum tamcnin ENF,hora- 
riofcxtccoilocatus: verum eciam diebusincegris anceucrcac; dcfcri- 
bentc enim Solc parallclu 0 t, zquinodiu oftcndec armilla , dum So1 in « peruc- 
ncrit jcftaur eN minor,quam caportio Ecliptiiar,quae3bN & x, loco Solisio- 
tercipituri fi crgot N ftatuamus vniusgraduscrit k N duoiuaut trlum>& ficx- 
cjuinottiu vcru,i vifoanteucrtefir vno,duob* rnbufue dicbus, AS, cft cur- 
culusmaximusfcmpcr apparentiu^fedlpfc R>ef;a£ttonctotus cx:.!truur,rna\iir « 
in A,minimcin S, & in punctisad bocfitrs minus,ad illiKlvcrgcntibus , magts; 
Etficomncscirculiobliquifc h-bcnticquoliquctquomodoforn.apcrfcclam 
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cireuli amittant ; In lecum huius circuli A S, exporrigitur y A. fccans re ho riz£- 
tcm,rcfrac5tusfolu tangcns in puncfto Y: fimilia fiuntcirca BTmax mfi fempcr 
larent u.ipfccniro Rcfra6icneafccndit>& fecat horizonte/n ciuslocufuccedit 
fcroper latens Zp: fic tota portio YCZY.hcrr ifpharrto maiorjcxaltaturin hori^ 
aontcvfque.&m fingulis punt5tis,pra?icrC venicalerefrii gitur,vndcnonnibi! 
fubftdit, infiguram aliquoroodoSpharroidalcm. 

Cgicrafparfimdi&aantnon dic5ra,arerQ hatu ftudiofo facileapplicabun- 
tur huic figurar.aut cx cade fatts prompte eruentur, qualia cfle potTcnt fcquetia 

COROLLARIA PRAGTICA. 

CAPVT LIV. 

SCiasvclim.Ledor amice, mchocloco, ncq; Analeroroatisflricluraaut v- 
fum cx inftituto,pro «a cjlntcndo brcuitatc,(CoroIfaria cnim do j vdle dd- 
«cre; quarambo ftipponopotius,apud Clauiu paflim & aliosre pericnda: neque 
mcum diagramma hic pofitu,eoarTumeic,vt in praxi i!lud,ad ea quar fcquuntur 
inucnienda, adhibcas,muItocnim claborat flimum & magnuciufmodictTeo- 
portet : fed vt cx hoc docedi tantum ,& exempli quodammodo gratia addti&o, 
addifcas, qua via & arte, quibu fq; datts & pr arccgnitis, in c or u m qu x i n h oc n e- 
gotio ignoras cognitione fit dcueniendu ; vnde ficut in cxcmplis veritasnoa 
reqairkuT,it«egoneq;figurah3ncalioflnc8Ccommodaui,idccc]ilineam hcri- 
zontalc AB,oon difcrcui , aut pro vero tantum hoi zcntc dc put-ui , fed mcclo 
pro vcro, fcu rationali, modo pro fcnfibiii; pro rc videlicet nata & materia fub- 
k&*. Cauflkhuiusrei fumhar; quodduo iftihctizontcsrcfp<c"tu firmamcnti 
a fe infenfibilitcr diflet, minutis nimiru fecundis9.rcfpcc5tu Solis& ccelifolans, 

minutisprimistribuscirciter,qoofit,vtfiSo]ccntroluohorizontcration3lcm 
infideat, duodecim fcmper minutafuprafcnfibilccxporrigat^adcoq; fcnfu v- 
rrumq; femper occupet. Deinde quod Aftronomi alias exquitiffimi, in pradi- 
cis rebus& inftrumentis Mechanicis,iftam lcnfibilis&naturalis horizontisdif- 
f«rcntia penitus nc gligunt;vtapud Clauium in SacroBofcci.pag.itfs.aliofque 
tuflim eft vidcrc. Tandc quod m hoc paruo fchemaiifmo,abfq; linearum & lit- 
tcrarum confufionc, fupra vcru horizontem AB,fcnfibilcm non potuiiTcm dc- 
fignarcrvndc conuenienserat,vt hic vnicut AB,viccm vtriufq;fur£cerct. Hifce 
igitur perccptis,ad Corollaria accedamus. 

COROLLARIVMI. 
£X HABITA REFRACTIONE ET AMPLITVDf- 

iicorciuaautocciduavifa,verumSolislocuminZodiacoaf- 
fignarc, bf ncficio daci fchcmatisper modum Ana- 
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*Dati fit re fra&io, exempli cauffa , duorum graduum , Amplitudo ortioi 
inuentain horizontc ABfitNr. Agepcrtcrminumr, & Zenith C,atqucNa- 
dir D,arcu:u vcrticalcm Cv D, qui fccct parallelum horizanti YZ, duobus gra- 
dibus,fecundum datam rcfra&ionem infra horizontem deprciTumJnpun&o 
critqucarcus v£, R.efra£tioduorumgraduum,&punc5tum £ locus Solis vc- 
rus, tcmpore ortus aut occafus; Circulus crgoo£ir, i€quatoriparalleiusdu- 
clus, fccabit Eclipticam K I in pundto^. quodoflender fignum, vnacum grada 
in quoSol vcrfitur; (i tamcnparallcliarquatorisG H, Zodiaco ILKM vtnn- 

quc, morc folito, fuerinx infcripti , aut faltcm in Eclipticam I K punctim 

• • i- 
iiociu. 

C0R0LLAR1VM 11. 

EX REFR ACTIONE ET VERO SOLIS LOCO, 
io Zodiaco cogo ici.s A ropluudincm orciuara auc 
occiduam indagaro. 

Sitrefra&iodataplenaria duorum graduum ; numera in refumpto fche- 
mateex N , Veri ortus punfto , vcrfus D, in linea Verticalis veri N D ad s vf- 
que, ftnum duorum graduumRefra&ionisdatay&ageparallelum YZ hori- 
zonti AB; locus Sohs tn Ecliptica cognitus fit {, pcr qucma&uiJEquatori 
parallclus ow t fecabit parallelum horrzontislf Z in J <f: iam Vcrticalis arcus 
per j a&us.fccabit horizontcra inv, eritque rc&a N t Amplitudo ortiua, vel 
potius arcus, cuius ipfa eft fmus,quem arcum «■ G, vel K D, habebis, (i per v agaa 
parallelam reftam K r ad verticalcm primarium CDj vel perpendiculatcra*» 
pun&o ¥ ad horizontcm A B. 

« • 
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EX AMPLITVDINE ORTIVA AVT OCCIDVA 
vifa, & locoSolis vcro in Zodiaco cognitis, Refra- 
clioncm plcnariam eiicero. 

Sit Amplitudo vifa Nr, graduura cxcmpli caufli 25; dcfcribeper puntfhu 
v, Vcrticalcm arcum C v D, locus Solis vcrus in Zodiaco cognitus fit f ; dcmic 
tcpcripfuralineamrcfhm tt^o, arqutnodiali HG parallclam, hzc imca erit 
parallclus Solis, illo dic ab codcm dcfcriptus vcl defcribendus^ qui fecabit Vcr- 
ticalcm arcum CrD.in punfto ?i igitur >| -ft rUfravftronis quantitas, quam 
determinabit tibi in nunr>eris,a: tus A Y, vclBZ ubf Jlfus a paralkla boiizon- 
tilinea Y Z, pcr £ cradu&a. 

Horuoi . 
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Horumautcro trtum , duo quatlibct prarnofci polTunt ; ex Ephemeridi- 
AfUolabio, Quadrante, & fi milibus; locusSolis; cx Armillis, Amplitudo 
.prtiuaaut occidua vifa; cx Ellipfi fiuedcfcduSolisRcfrtAiw^tnildictmda 
e modis, iam antepaffim inftnuatis. i . 
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IX AMPLITVDINE ORTIVA VISA SIVl 
apparence, & ccmporcancicipaco cogoicis, Re- . 

fra&ionera vcnari. 

Rafumptii prioribui. Sit Amplitudo ortiuaapparcnsriis age pcr pun~ 
tlam v, & ambos poios E & F,arcum circulihorarij Ei>F,qui fccabitiEqui- 
no&ialcm H G in r , ab hoc pun&o verfus H , numcra tempus anticipatum 
iam antealiundecognitum velingradibus corumqucminutis, vclin horarum 
partibus»& carum fcrupulisfcxagefimis,cVc. cp teinpus fit in prxfentia r w in M- 
«juatore, graduu duor u, id eft, fcru pulor 6 horarioru o£to,qut dan t i horas cutn 

\\ Pcr v & potos E atquc F ducatur arcns horaf ius HVF, qui fecabit Vertica- 

lcmcirculumODpcrtcrminumrapparcntisampIitudinisortiua;tradudu/m 
Z, critcjue £r, id cfl, arcus A Y rcfra&io qujcfita. 

COROLLARIVM V. 

EX LOCO SOLIS IN ZODIACO ET TEMPO- 
xcancicipaco cognitis, Amplicudinem ortiuam veram & 
apparcnccm,caruroqidirTcrcnciam,nccnonlocum 
SoJis vcrum in iuo parallclo acquc Rcfra- 
tShonem cognofcero. 

Tempus anricipatum hoc loco nihil cft aliud, qua illa mora temporis, qua 
SoJ citius in horizontom emtcat manc, aut fcrius dcfcendit vefperi, quam dcbe- 
rccbflrc autcm mora fic cognofcitnr; cx calculo vcl inftrumento aliquo idonco, 
fcitur quahora Solborizontem vcrcfabeat, & ex parallelisdiurnisidcmetfani 
conltat, exeorum cum horizontefetxionibus: quia vetopFoptcr Rcfraclio- 
nem id dcbito citius quotidic fit, & in punfris alicnis; idcirco oportcthunc 
conta&om in circulo horario , qui fit horg 6, vicinior, & ab hora 12. rcmotior 
comparcrc, quam fic cx parte rct. Hoc autem cognofci potefl ifto moJo. 
Sumatur locus Solis vcrus in Zodiaco, qui fit excmpli cauffa , f, & periplum 
ducatur paralUIus <£quatori tc % 0, dcindcpcr pui/dtum appartm Solis oricn- 

R J tisr. 
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tis r,agatnr Vemcalis circul* CvD, qui fccabit * o in f ; p ? crgo fcV rdu&f fiorarif 
ErF &E£F, intcrcipientin parallelo*© Anticiparioncm temporis |<p; cum 
ergoexvmbri5horolopiorumrolariurn,oftcndaturcuiu$hor«c«rculu»rit EvF, 
fcituretiam pcrarcum Z<p, idcft, i/r, (iue^^Cquiper parallclas ^ h** 
betur)cognitum ,&ablatum,qualis fit E£F. velric; periuftumhorologium 
Mechanicum, aut dcpfydram,ad Solis irrcfra&i motom cUurnumiuflirTirne 
accommodata, fcio temporeorientitSolis4n v, ipfuro adhuc verfari in £ cuius 
horarium circuium E£F in quo Sbf vcr^exiftit,indicat&nominatm'>hi me- 
chanicum horologium , ficur horarium Evg per r, locum Solis-apparentcrn 
tradu&um, oftcndit raihi vmbra ftili horologi arij, &c. 

SitcrgoSouslocusverusf.ducprripfum parallclum diurnum, quiTecet 
horarium ortus apparentis in pun&o <p , ab hoc, numera teropus Anticiparua 
in £ vfque, qui cft locus verus Solis tcmporc apparentis ortus,per horam a Me- 
chanicohorologio, cum Soleambulantc , indicatam cognitus:nam Vcrticaiis 
circulus C£ D, dabtt Ampntudinem ortiuam apparentcm Nr, at parallclus 
vo, vbihorizontcm fecatin <*> vcrafo N w, dittcrcntiam vtriuf^ae*borizon, ia 
lc g rocnto.-,rciraaiocrit{r. , ^ ;J , , , y.^ft^ 

» 
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IX REFRACTIONE ET PVNCTO ORTVS* " 
apparcnciB daco ; cempus Anticipaumj 

cegpofcerc->. : 

Sitrefradiodata vf,& punfium orrus apparens v; ner quod agaturTicv 
rarius circulus EvF, & pcr f , fimilirer EJF, & parallelos o£«r, cuius por- 
tio {«peftanticipatum tempus, quo Solavero loco |. inapparencem r, citius 
profiht. cui fiaddastcmpas $«,tnterhorarium Ev<p F apparenti ortui debi- 
tum, & E«F ortoi vero deftinatum,interccdens,habebistotumtempu>£»> 
tntra duo vcra Solis loca ?& ar conclufum , { quidem , quando horizon- 
tem Sol apparcnter occupat in rfub horario EvF, vere 4 in f fub horario 
E{F; • autcm, quando horiEontem vere tenct in ar, fub horario E«#F, 
apparcnter autcm fupra ipfum in slio Rcfra&ionis pun&o. Et 
binc etiam patct, cum horarium, quipcrapparentcmSo- 
hs io honzonte locum traiicitur,femperintcr 
duos vcrfari,qui per vcra Solis loca £, & 
m, tranfeant,&c. 

*r{0*» 
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£X HORA SEV HORARIO ORTVS OCCA- 
iufueapparencis, icemquc Joco Sohs in Eclipcica fcu 
parailclo diurno cogoicis^ Locum Solis vcruai» : 
quero iniUoparaHclooccupat, iccmquc 
horam veram , nec noo Rcfra&io- 
nem «ruero. 

Sittamlocusapfarens», quamcirculushorariusEyF,per vmbram a fli- 
lo Sciotherico proie&am , &c.cognitus, fciaturctiam inEcliptica lK,locus 
Solis ft & parallelus diurous *«, quia ergo totum hunc parallelum vno dte 
Soldefcribit.idcoqucalioatquc aliotcmp orein alioatquealiocius pun&o vcr^ 
iacur,lubct appareniis oruisaut occafus tcmpore,locum vcrum Solis inueftiga- 
gc, qucrn fic aflcqueris. Intra Vcrticalem C» D, per apparcntem Solis ortum 
aut occafum r tradu&uro, vbi is parallelum xo infra horizontem incidcrit ad £, 
illic Sol vcre rcfidebit , & horarius £ £ F per illum locum traductus , hor am ve- 
ramindicabir: arcusautem v^idcft, A Y) Vcrticaliscirculi intcr vcrum f,& 
& apparentem locum J mtcrceptus, eft Kefractto. 

Quar porro de loco Solis in Horizonte dicta funt, applicari pofTuntad 
quemuisalium circulum horizonti parallclumj nam fiapparentcm ineolocu 
Solis prarnofcas per vmbram ftili,cVc. Verticalis arcus per ipfuro tranfiens in lo- 
cum vcrum,vel in Rarallelum Solis, Scc oilendct cxtcra quacfua, &c 

C X) R 0 L L A R l V M Vlll. 

£X APPARENTE ET VERA HORA COGNITA, 
Rcfraflioncro, locum Solis, otamplicudincm vcram, 
ccmpusquc ancicipacum, clicero- 

Quarrc in Analemmate horar apparentis circulum , ezempli c aulTa , E v F, 
&horx vcrar L£F,indepcrcommunem fe&ionem circuli horatij, appatentis 
tcmporis ErF, quam cum honzonte facitin *,agc Verticalem Cc D, vbtis 
fecat horarium verumE^F in g ibi eftlocusvtrusSoiis,& r{R.tfraCtvo,& pcr 
$duC*taparallclaad^quatorem GHIinca ar, eft piraHcIusSohs; cuiuscom- 
munis cum Ecliptica fcc"tio in f ,eft locus Solis in Zodiaco ; fccStio vero eiuf- 
-dero eum horizontein * t ciat vcram ortus aut occafus horam ; at * N 
Amplttiidinemopparcntem,« N veram ;» * vtnufquc d.tJe- 
renturo;?*», totum intcr hzc vcra loca 
tcmpus, &c. 

CO RO L- 
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HORAM SOLIS APPARENXEMj, ET EIVS 
Rcfra&ioncmcemporequocunqueiodagare. 

Horologiura fciothericum vmbras rc&as non vetfas proiiciens, qualia 
iunt verticalia, &c oftendit horam Solis Rwcfra&ionibus eiufdcm imburam ; vt 
ergo fciasancum hora Rifra&io concurrat, notaeandem , dcinde Solisfupra 
Horizontemaccipeelcuationem Quadrantc Ailronomico, &c. Hanc numcra 
in arcu Mcridiani AEC>ex Averfus C, &afinenumcrationis,quifitv.g.£ 
traduc lineam occultam horrzonti AB parallclam, qua? circulum datar horar ap- 
parentis,qui fit E«F,fecabit in ahquo pun&o a ; ia ft paraliclus a Solc dcfcriptus, 
io idcm pun£tum*toncurrat, verus & appaTens Solis locus } vcra &ayiparens 
Solis hora, veruscVapparenscirculus horanus omoino conucniunt,ncquc Rc- 
fra&io vlla adhuc fenfibilis in coelo exiftit. Vt fi Sol tn punfro *i fubaltitudine. 
A £&horarioE*F , dccurratparallclum Cancrt I L, nulh R fraQiotnucBte- 
tur ; quia tam horarius E * F, qaam parallclus I L. con ueniunt in codcsi pun* 
do i.. 

Si?erononconueniant,critR^fraa!o^uampatcracictVlnicaIis CkD 
cx C in D per a defcri ptus, is enim vbi parallclum Solis attigcrit, ibidcm Iocura 
cVhoram vcramSolis, atque Rxfra&tonem interapparcntem vcrumque So- 
lls locum intcrccptaro, nccnon vcram eius fupra. horizontcm clcuationcm 
monftrabit.. 

POrrOetiam Horologium Mcchanicum ad motum Solisregulacum, fii 
Solaribus probc conftrocttl dtfcrcpat, horam vcram tn fc.apparcmem tn 
Sciothericisprodit. 

Etfic viaGcomctricaopeAtiaIcmmatis,x!idorum plcroruroque verita- 
ttmad trutinarcramenrcuocarefacillime potcris;.&v rcm huroaoa alioquin 
induflria p*ne fupcr iorcm ,ncgotio non adco laboriofo fubigcs. Dumrnodo 
Analemmaexactum & m3gHum fir. 

Eilipfis autem pcrtubum imromiflTa, omnium optimcatqaeclaritTime, 
dcfcotum Solisquantumuis minimum , itatim & fideiilTtmeob oculos ponit:. 
vndcmoxadmoncaris,, Refrafiioncm incoeio, & Soicm in Refractione- 
degcrc. Cuius proinderattonem femperhabebis,inoperatio» 
nibus pra&icis„ntfi*rrare&dccipcTe ttliaV 



COELESTES. 

PORISMA PRIMVM. 

SOL ETIAMSIIN PVNCTO jEQVINOCTIALI 
vaoiocegro dic perfiftcrec, carocn daca Refraclione, ex 
apice gnomonis vmbTaav defcriberec in fubiccto 
pUnoncquaquamrcclamfcdcnruam. 

CAPVI L V. 

Slt planum horizontalcA BCD.fcu veru,fcu vcro parallduin terrc. fuperficie 
pofitum,pcrinde enim cft ad fcnfum & rcm przfentem.cVc Vctticalis dcindc 
circul* A £ C, xquinoftialisBI: D^pundu 
arquinoc"tij , adcoque vcri ortus B, vcri oc- 
cafus D , ad planum horizontale gnoroon 
ercctus G H, apcx cius H qui licct rcipfa a 
ccntro voiuerfi diftct, eflvctum tamen eu- 
dcm producit , quoad fcnfum , dummodo 
in plano horizontafi non iaccat: vmbram 
igiturin illudproitcict fccundum lineare- 
Ccam BD, qua? cft yEquatoriscum hori- 
rontecommunis fc&io, id quod Gnomo- 
nici paflim dcmonftrant».cY in Sphxrare- 
daper fcpatet. 

Pofitoergoquod Sol totum jEquatoris frmicirtulum BE D, abfoluar,. 
conftftensin eodem Eclipticgpuncto; oihilominusvmbraabapiccHproicclta 
in fubicftum planum A B C D >crit linea curua : in ortu cnim B, Sol amplitu- 
dincmortiuam boreaicm 3Cquirct,adeoc]ue acccdct vcrfuspolum I, orictur- 
que jp R.cfractionis qualitate,in K> 3t vmbram finict in pufto diamctralitcr op- 
pofico L: fic in M, occidet, ob eandem cauiTam, non in D, proiicicns vmhram 
fcrotinamin Nj & fic vbiquefaciet vmbram Aufiraliorem , doncc rcfradtio- 
ncmcuafcrit, fietquc vmbrarlineaN G L, pun&isintercifa curua.non rcda: 
cuireicttam expenentiafenfibilisadftipulatur,vt fape cxpertusfum,dum dic- 
busarquino&iorum huiuslinrflrinquifitioncmcridianaminuciligaiii. 

Scd diccs ; etiam fublata Rc fradione, nihilominus tamcn, in Spharra ob- 
Iiqua,a<lilorcdoIineam nonrcdam , fcd curuam a fummitatcflilircclidcfi- 
gnatum iri, pofita cadem Solis in vero iEquino&ij puo&oftatione^doncc in-- 
tcgri dicicurriculum cxegerir. Quodficoftcnditur. 

Sit in rcfumpto priore fc hcmate, ftilus re&us G H, tnplano horizontali 
ABCD, igitur fublau mfractione, Sol manc cxorictur in veri ortos punfro B, 

S» &quia' 
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cVquiaindex GH plano veri Verricalis ineft, proiicieturtotius ftili vmbram 
vcrioccafus punclnm D: Iamquando Sol paulatim fupra norizontcm erigi- 
tur, ertremitas vmbrx af) acuminc H proicda,extra vmbram G D primo pro- 
miflam omnino cadit , planumquc ifcquatoris B F D, & eius communemcum 
horizontefecxionem B D cxcedic, cV Solc F Meridiani puncxum Iuftrante,vm- 
bra ab H pertingtt vcrfus boreamin Gautvltra,proSphxra:inclin3tionc,cVc. 
primumautcm pun&urh matutinum, eV vltimum vcfpertinirm,SoIis centro 
inveroHortzoncelocato tb apicc Hproie&um, inciditinlineam B, in infi- 
nitum protradtam, proptereaquod Sol maior,ideocjueeleuatiorfit quam pun- 
clumH, deprclHor eft ergo vmbra ipfius , quam vt uc lincar B D, parailela. qui- 
buspofitis, fic vlterius vrgetur intentum: illa linea non eft redta, cuiusme- 
dia extremis non refpondcnt , aut extrema non obumbrant media , fcVc. At- 
qui hxc eueoiunc veftigio vmbra? a pun&o H profcdtar; igitur ipfum non 
cft liuea rc&a. Miior cft cuidcns; miaor probata manct : Condufio ergo 

E quo porro infcrtur, fi linea i£quino£tialis rcota haberi non potcft, 
quando Solis centrum a plano jEquino&ialis circultncque hilum quidemdc- 
ciinat; quanto minus acquiretur acccdcnte motuproprio fuper Eclipticaro, 
qui Solem ab it^uatoris circulo mox auehit ? Supcrucnicntc infuper tanta 
Refra&ionum malignitate ? addita prsrtcrea tcrrenx femidiametrHngeoti por- 
tione ? Vnde tota tam huius , quam Msridianr linea? ec hac inueatio , noa 
ttntumdirrlcilis,fcdlubrica valde&paru^ fidci rcpcritur. 

« 

Refpondeo primo , hoc totum argumentom fpecicm 8c vim aliquam 
prx fe laturum fuilTc , fi Sol 6c paruus & valde vicinus terrx exifteret, auc 
terra ad Solts Spbxram fcnfibiliter magna. Nunc autem , quandoquidcra 
Soi diftantiam a terra na&us eft , cuius ad tsrrenam feroidiametrum pro- 
portio omnem fcnfum paruitate fua effugiat.Solis vtciffim magnttudo terrx 
magnitudinem lengcexccdit :hincfit, vt tftx fttlorum iu rebus Gnomonicis 
cmincntix, plani infcnfibilcscxiftant. 

R.cfpondeoigiturfecuntlo, hanc dirrerenttam, quaIineavmbrofaare- , 
acitudtne dcfcifcat,non fcnfu fedfola ratione pcrceptibilem cfle. Qupd vt mc- 
liusinnotefcat. 

Kcfpondeo tertio; planum i£quatoris dupliciter fumt apud Mathc- 
saaticos, Gcometricc ck Aftronomicc fiue Cnononice. Prtorc roodo cft 
oraois latitudinis cxpers, & fic fumitur in argumento, fed pcrperanv; po- 
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iTcriore modo, non c*ret latitudinealiqua, fed tantam minimum adipifct- 
tar, quanta eft terne diametcr, neque id fine ratioue: cum enim Sol quait* 
titatem terrar longe excedat» 6c a pun&o quolibet conum iliuminationie c- 
roittat, hinc fit vt coni radiofi folatis axis ccnferi poflit non tantum radius 
is, quem Sol a centro fuo in acumen H dirigir> fcd etiam is qui ab alioSo- 
Its pun&o in apiccm H arTulget, & radio a ccntro Solis per centrum tcrra* 
tradudo , parallelus cxiftit ; & fic acquirimus fuperficiem iEquatoris pla- 
nam Gnomonicam, ex multis pbnis geometricis fibiacquidiftantibus con- 
geftam , intra latitudinem diametri terrenar conclufam ; quam proinde,dura 
ccntrum Solivnon exccflerit, femper ftfli GH vertex H, ccntrum mundi 
refcrens , in aJiquo horum planoram iofidens , occupabit : vnde vm- 
fera talis ftifi, femper toto dic tn communem horizontis & plani fc&io- 
ncm, in rigore etiam furomocadet. neque enim ftili redi tota vmbra, fcd 
folos apcx-linearoiEquatorisdefignat. vndetotiusargumcnti obiccxi neruus 
fucciditur. Etcnim tametfi geometricum iEquino&ij pbnum BFD, vc- 
ram iEquino&ij Kneam per ccntrum terra? G tradu&am , faciat com- 
muncm cum horizonte fedionem BD, nihilominus tamen reliquf plana 
huic tanquam priocipali parallcla • traducuntur per ftilorum extra ceotrum 
mundi pofitorum vcrtices, & faciunt lincas jEquinoetiales priori paralle- 
las K cVc. Quod autem vertex H mane aut vcfpcre, cxtremitatcm vmbrat in 
infinitum cxtcndat, nihil obeft; cV accidit hoc quia Sel adhuc in liorizon- 
tc iacet; quampriroum autem eundcm afccnfu tantum propottionaiitcr fu- 
perauerit, quanta cft ftili longitudo, &c. mox vmbra fubiedurn horizon- 
tisplanuro incurrir, & pofitaftationcSolis in veroj£quinoc"tijpunc"to, rc£ti£> 
fimam defi|nat lineam, aradiofuperplanum yEquinodiale Gnonomicc noa 
Gcomctricc fumptum, eurrcntccffc&am,&c. 

Vnde terrac magnitudo obie&a, pugnat contra planuro GeometriceV 
acceptum non Aftronomice ; & motus Soiis proprius fupcr Eciipticaro v - 
vnodie centrum Solis cxtra plaoum itquino&iale Gnomonicc fproptum 
vix cuehit. Kcfracxionibus autcro cauetur, ft linea iEquinoclij non tota ab> 
ortuiooccafum aflumatur, fed anonaautdccima ahtemcritliana , ia 
fecundam aut tertiam pomeridianam defcripta» Tametfi hi- 
folimodi non fint, lincacmeridianaeindagandx, fcd- 
•lij etiatn nec pauci , nec infidi fuppc- 
ditcntur. 
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PORISMA II. 

1N EODEM HEMISPHJERIO APPARENT£„ 
Sol & vmbra ccrrac a Solc proic&a, fimul cora- 

parcno. 

C A P V T LVL 

Sltterra A, (quam refpeaucceti Solaris & Tirmamenti infenfibilem nunc 
fappono: hemifpherium apparchsBCD, BADhorizon, infraeundcm 
contiltens Solin pun&o £, cuius radius E A, proiiciat vmbram A C ;&quta 
£ A eftinfa, ACfupra horizontem; in C ergo ftatuatur Luna, SoliEdiamc*- 
tralitcr contraria; igitur oculus in A, vidcbitvm- 
bram terrae in C, occultat cnim Lunam g & fic vidc- 
tur. 

Iterum,EB lictantillusarcus, qui rcfra&ionis 

3uantitatem non cxcedat, vtpote dimidij,vnius,aut fi 
uorum graduum; igitur Sol in £ exiftcns, rcfra- 
&ioneafcendetadpun&um B,oculuscrgoin A,i- 
pfum confpicabitur: Simulcrgo&Sol E, & vmbra 
a Solc fada H,comparcbuntfuprailluftratumii«- 
mifphcrium. Exhis, 

Concludo i. Vmbram a Solc dire&o proieflanu, qualiscft 
A C, fccariaradiisrcfra&is; qualis radiuseft cis A, B A ; trans A , AF; 
i% Acnim illcradius pergit verfus D. & fiquidem Yaporucn fupcrficics aequcaf- 
fc&a fupponatur vbique, quod ficri quandoquc poteft, 

ConduJo i. Ipfum cadcrc irfri D io punQum F, taotoin- 
cerualloaD, rcmocura,quaocodifcedic D k C. Q^japun&umin* 
cidenti* fmc R*fra&ionis in vaporibuscandem obliquitatem tcrminat,& ficut 
radius E A refringitur ad perpendicularem,4ic radius Aintra vapores eoderu 
pun<5to A not Jtos refra&us,poftquam eofdem egredi incipit, rcf. ingitur a pcr- 
pendiculan vfquc in F , qux ad oculum patcnt in adie&a figura A B E G ; in 
qua, 

A F torra ; B C vaporcs circa tcrrtm vniformes; D Solr, D B radius a Solc 

incidcnsin vapores;B pun&umincidenti* &Refra&ionis; # 

£ B F in centrum terrar F protra&a pcrpcndicularis ; & quia < /\ c yP 
yaporcs BC, funtdenfiorcs foperiorc acrc BhuC, idcirco Kj-/ftC^T 
radius B A, in oculum A refra&us , acccditad perpcndicula- 0 ^ 
rcsnBF: cumqucvaporumtcmpericscadcmpoDatur,idcir- 

cora- ^ — ^ 
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'Co rtdtus Rcfra&tonis.B A,tlirec2opergtt cx A in Cadconuexam vaporum 
fuperficiem,poft quam cxit in fubtiliorcm aercm, vndefit vtaperpcndiculari 
CG, difcedar&non pcrgat|dire£toinI, fed infraillud in H »fquc,ita vtangu- 
lus HCI Rcfra&ionis poficriori$,arquctutangulo'DIiK,R.efradionisprjo- 
ris i fa&e. in pun&oB, ob«quaIrtatem roediorum , qui funt vaporcs & angulo- 
rum inciden tix ad B & C , qui itidcm arqualcs cxiftunt. 
• Concludo^. Dura Sol io pun&o E, figura? primxexiftit, tis 
quorum horizon in oppofita plaga dcprefTus cflcc , linea GH, 
Solcm poftoccafuTn vcrum, appariturum in punilo G, vm- 
bram vero cerrae inccrpoficudircclo fa&am,TifumiriinC,Ta- 
dium autcm rcfraclum G A , cafururo in I. Siitaq;, quod ficripo- 
tcft, & fa&um crt fecundum hiftorias, E B Refra&ionis arcus ponatur duorum 
graduum , quta EG in contrariam partcm illiaequatur, crit totus arcus FG 
rgraduum 4. Arcus vorototus IF Rcfratltoniixiiamctraliteroppofit*, illu- 
4xratus a radiis Solis per RcfraClionem proccdcntibus , erit graduurai?» 
tvndt - 

Condudo 4. Plcrumquevmbre, tcrrcnxiotum -conumfcin- 
«di & pcruadi a radiis folaribusrcfratlis,-rc quo 

Cencludo 5. Nullam Luna? EclipfiB^fTciiniqHa (modd refra- 
clio aliqua exiftat)Luna non aiiquo falcem radioru rcfraclorum 
.luroine tota irobuacur , quod vtiqj ad varios cius colores noru 
paruro facio. Cum errim oppofitus arcus qucra radij refra&i occupaot, 
lit duplus cius arcus* xjucm locus SohVyifi dctcrminat , patct id quod 
dixi. 

Condudo 6. Texros Lunac colorcs ab horam radiorum in- 
£unamaccurfu,haudparumiuuari. Quanquam eofdcm etiamab i- 
pHs vaporumcoloribus tingt, non abouamus,fcd libenter contadamus. 

Condudo j. Vanaro cfTc eorum opioioncm , qui Lunaril- 

los affinguot c circuroie&o aere aut corpore quodaro vapi- 

doipfi.Luna;. Et multo inamorcm corum , qui Lunat lumen prqpriura 
c(fc atunt. 

Concludo 8. Id, quod in Solf Elliptico atculi, ex hisvehe- 
rncotcr conBrroari , Chafmaca niroirum & Kauraaca tffc ra- . 
dios xcfraclos , in cxhalacioncs & vaporcs a Solo rropingcn- 
tcs^. 

S 3 PORI- /Google 
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PORISMA 1 1 r. 

BICTA DE SOLE, LVN^ ETLAM ATQ.VX 

ftellis conueniunu. 

* 

CAPVI L VII. 

4 

QVa? hadenns de Sole difpatata funt, ex Refradione , accommodatr 
poflunt in ffcUam cceli quamlrbet, Solis nominibus iromutatis. Nat» 
& hac viciffitudinn^ashifcccjuotidieruntfubicda». ^ 

De tremoribusenim earimdem, quam fcinrlllationem va- 
camuSr ex inquiccorura inccrcurfu vaporum proucnientibus,. 

BOO eft dubiuriL» i in hoc folo difcrepant a Sol», quod ob fwi luminis 
♦xiguitatem atque corpufculi apparentcm paruitatcm, ab intcruenicntibus 
raporibus vchemcmius cxagitcntur quaai Sol , vcl Luna aut planct* fo> 



De Rcfratfione earundcm pari modo conueoic iaccc 

Auclorcs: An aotcm eadem illarum fit qux Solis , maior aut sninor , ac- 
cipefequcntiadocumenta. 

i. In omnibus- mcdiisdifcfetis cVdiuerfedenfiratis feu perfptcuitatis, fr- 
«kris cuiufcunque radium oblique rcccptum rcfringi , conftans eft & ccrta 
•moium Opticoruro & Aftronomorum do&rinr. Vtrum autem & qualta 
chaphana inter aftrum quoduis & Atmofphacram inrcrcrcdant , huius loci non 
eftexplicarc. 

a. St corpora diaphana a ftelKs fuperioribus ad Solis corpus eiufdem 
funt perfpicuitatis, cuius funt a SofeadLunamj certumcfteandem fiderum 
&Soils eflerefra&ionem: (ivero mcdiavariant, fideraalitcr& fscpius quaro 
Sol rcfringunturin fuperioribus.- 

3. A Sole ad Atmofphacram eadem eft ( carteris paribus) refradio tam 
Solis quam ftcllarum: quia media intcriaccnt vniformia per quac Sol&fide- 
ratralucent. 

4. Ab Atmofpharra ad nos vfque, cadcoi eft fidcruroin vno incidcr> 
tta? radio iacenuum rcfraftio. 
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/QV r$ *f*> *pS >. 



SltoculusinTapc^ 
ficic terrae.A, Atmo- 
fpharraBCD.radiusra 
cam incidcs EC,quem 
vel fimul vel fucceffiue* 
proiecerint adpi&a fi- 
^craij, f , O, 

d\ 2J., tj, quxuisfirmameoti;dico«mdera fcmperfore refraaio- 
oem, quamdiu inuariata raanet Atroofphaira. 

E(t enim idem angulus incidentizHCF, ergo&idemangulusllerra- 
aionis ACG, fiueECH. Ergo eadem eft rcfraaio. Quod Aftronomix 
cultoribus idco in culco, vt fi circa fidcraoccupari vclint, Refradionis quan- 
titatem ex Sole prius pcr Ellipfia hauriant;&fic Aftmapplicent, quomious 
arcftodeuienr. 

\yiflrorum fummo Condttori Dco, & Un&it eiusjtderum influr 
micA*ttbut> %on*sdfqHerefrA8ioneinteger > Lahs 
sbfyucc&ipfiplcn*, infecuUr»mfetnU> 
Kjimcn* 
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^\ o1@(&*3Jn Kfitortjv Ttvfcotf 7nptx*Xt\t* vijop 
Tteunv tpytvn wvfyuivominv*, 
iffyl x* 7 * faff ofyyiovotf tvjtv 

TavT dpy. oqpouvw v/otior &Vri omm wovly • 

Nt/a fyrjv oiAtot «i^utZf vfAetQixivt\v 
K|9>j>7if >W KvaorS Mtvaiv tvsAttv etvfytc., 
Qf* oVn nfiifctv tsfss 7r(pjtu)<n UvAov' - m • 

HvSi@* » tt&vevtf vtpt tAct&rtv oa\oV 

'Aftfl T «^Of*CV^» AcUlKfOJ : KU7X 3tV0l ^UACtOJtlS: 

ImvJuQijcu; *&xttv xatoutvoto ttvpoc. 
V fla\t 'Q^frioutvot tActTUf 7mpj. Kptorcui 'txsvlo 

^Evchcw @iofjt£ iv^u 7mPtvpjHutfot~ • 
1 Evpiv iXtjActUiva( I6tv dpr^pc^ Anvfociv , 

Ex tAujav ttfistf «Agn -<PotG@« tjtv. 
Hvv o\ «£«V ^l/(^o9"e ^tov SrO/St ^ot vfzctf,- 

'Kolvtvs yxp QAtmnu) ctvLov t^Atmutv. 
' r O<Pfijt *k atX9vjtft$t> <zrO@cuvet ctv crfA&t. 

TS fitrtm&i' wtAtj Cpol£(&tK6i*(&> ofc. 
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INDEX LOCVPLETISSI- 

MVS, RERVM PR/ECPVARVM. 

/>i_0 Cf_A_' EXPEDITO VSV NOTA 

p. denotat paginam cum fuo numero. v. Verfum. c. Capur. conc. Con- 
clufioncm. cor.Corolhrium. af. AfTertionem. n.Numcrum textui 
prafixuro.§. Paragraphura.dic, Dicendum, &c. 



A. 

7C qvator vnieus,intattvniuer- 
^sCJlj fo, tJjjfitb Spbxratantum recla, 

Refiatttom tn Soiem ioeo fuo mouedum 

ntbti pemtus indulget , contra morem 

aitorum paralleiorum. pag, /_. n. 7. 

Tempu* borartum TLcfiaelioni cerrt- 
ftondcns m areus jEquatoris quomed* 

conucrtatur.p. 107. Siderapopulisfub 

jEquatore babttanttbtu, ampittudtnes 

tam orttuat quaocciduac minusfal- 

laces exbtbent.p. 120. n. 7. SoijEqua- 

torem decurrens,ettamft metupKoprio 

tarcret tPropter RefiaBionem non de- 
fignat tn planis boroiogiariis , itneam 

rettam.p. 127. ug. c.jf. jEquatorst 

cum Horizonte fettto t efl Linea /Eqtei- 

mocltalis.p. 127, JEquatoru pianum, .Altitudo Atmojpbara caltgtnofie ma> 
vt & ipfe jEquatorfiJpecleturGeome- ior quamnubtum. p. 7/. v. $, Lsm 
trtce , caret omni iatitudtne ;fecus,fi 
Gnomooice.p. ug. 129. 
iEquino&ium. Motus annmusab JEqui~ 
nottto in JEquinotttum ayuaiis ejfcpt- 
ttfi , inaqualts mbilominus appartro 
ttfcruatoribus. p, 119. n. /. Si circtu 



horizomeeotingaejtfficulter tt vix 
fecure tndagatur. pag. 120. Vsdu 
Puntlunu. 
Acr. lnfcrior,jpiritusqutmtrahimm t 
auratnfitrata & exjptrata, tdem 
quod Atmojpbara p. ig. 20. CoroU 
* p 74 & 71 p. 76. n. 6, 7, t, 9. & 
f. 77.n101t.t2 &c.aerfiigtduscum 
caltdoconttnuus.pag. 7S & 79- n. *. 
iuctdus cum obfcuro.p.79, V 7 inft' 
riorpienusefrvaportbus.p.St. n.?. 
Supertor purus tb. dtfcernitur aer 
vapidus a puro fuperficte intercede* 
te, etiam ex Aibazeniatque VitclUe- 
nts fcntcntta. ib. rare/ctt (f condcu- 
fatur. p Sf. 86. ty 87. Ad 2. Vsdu 
Atmojphara Vapores,&c. 



pida aquaiis aut non minor. tb. asl 
finem.p 74. v. acertafcirinonpo. 
ttft. it.v.7. Tfcbo Brabe cum Crr- 
pufculutamfimt; & ftc afctnfiontm 
tim brttttfitmamfatse miUsartorum 
Germsmctritmi2.sk. Itannes Kep- 
r itrm 
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/rri« mtdinm milltare Gtrmanicum 
tUt Concedtt , mohtes.j, cmimntiores 
facir.f 77. dt aitttHdtnt Mmojfhvt- 

■ r«cffatai4 p.7f 76-77' V*- 
natur pro dtuerfa coelt tempcritj. 
p. 76. n. $. p.ty p, 77. n, 1 0 . certa aitttm- 
do incerta. tb. n 11. non fimtur cu va- 
pida aerUteptditate,neque cum fum- 
mU montium iugU. ib.n. it.itmes-ccr- 
tm flatui non potctt. p. 84 V t. 

A!titudo Elitpfeos mator esf ad eteua- 
tionem fupra hortzontem , minorem, 
mtnor ad maiorem p. 6y. v. 7. 

Altitudo SoIU pnmarta t efidtamettr 
SolU iacens in plano Vcrttcaiipu.n. 7. 
p.2.n.t2.p.6. c ?. 

Secundarta , tfb cborda in circulo fblari 
Altitudini primaria parallela. p. 2. 
n. to. p. 3. n. 12. p. 6. C. S. AttitudinU 
itmenftones qu*. p. 1$. c 12, altdtudo 
Solisdeficit. p.sr- & +- trefcit. 
ib. n. y. 

SoIUfupra borizontem , p. 7. c. 4. «qua- 
tmr tnclinattoni , quacommttnU pta- 
noru Altttudinis Secundaritru fetlia 
factt adverticati lineam. p. 7. c . 4. 
apparens mator quam vera ex re- 
fiatltone ad Itneam ptrptndicutartm, 
p.SS- C.22. ad tria potifltmum Solif 
puncla tnflttuitur , fummum , me- 
dium,infimum.p. tog. V $. 

Amplitudo orttoa & occidua. \n Sph<e- 
raobiiqua propter Refiatlionem plut 
iujio augeatur infemicirculo Ecitpti- 
t* afcendente, in defcendentemtnui- 
tur.p.4f.n,g.&p.fS.n.6. Inretta 
fenflbtUttr non mutatur. tb. n. 7. ln 
Sphara obltquaSotem refiatlM iranf 
fert in csrcuios htrartos aUenos^deo- 



» - - 
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que & vmlrd flili tirnm horarim 

anticipat &poflpontt.pag. yt. dtCen- 
do f. id muito ampJtut accidtt i*L» 
Spbitraparaliela. tb. dkcndo 4. E& 
minor ittfla tnfignU auflraltbm, ma- 
iortnboreaitbm. p.ttS. v. 1. quifub- 
funt JEquatori , foli nacifcuntur am - 
plttudtnes errortbmmtnm obnoxta*. 
p. tto. n, 7. amplttudinem orttuam 
aut occiduamtndagare.p.122. Coroi. 
i.txea apparente refiacltonem trut- 
rt ib Coroi. s tdem aitttr.p.tts.Co- 
rolL 4. Ek loco SolU tn Zodtaco & tem- 
port anttcifato.cogmtU , Ampittudi- 
ttem veram <y vtfam , & atta mmita 
cognofcere.p. 123 CorolL s- 

Analemma ad RefiacltonU negotiunu 
mirificeconductt. Vtdee.js.& ?4. 

Anhelatio ex curfuautvebemetttalt- 
rt concitat*, vnde prouemat. p. $7. 
num 8. 

Angulusinctdcntiar. idem quod Littea 
fuper fuperficiem tncltnatto p. 4 . v.y. 
JEquatur angulURefiacliotrU & Re~ 
fiaclo. p. 4. v. 17. p 20. n. 2. Depre- 
benditur eim matorvei minor quan- 
titax ex obliquttatt radij inctdentU 
maiore velminore. p 21. c. ij.p. 22. 
c: 16. p. 23. c 17' p. 24. c. ti. Vtdtj 
Xnctinath. 

R.cfraffc'oni$,^4£.4 i*-p 20. c. 14. 
p.99. C 4f.p.io2. c 47.Stnfunondif- 
ftrt ab angulo , quem Unea refiaclto- 
nU & radima puntlofolari vtfibtlt 
in oculumirrefracle pro enfm com- 
prehenduntin eodem.p. 102. tos 10+* 
C 47' VitltRtfiaclioSoIU t &c. 

Rffradu$,^.4- V.14 

Anguiusraixtiw, qutfit ab arcnyir- 
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ett/ari & radio ex vno diametripun* 

ilo,tn pertpheriam cttU o, quts fit mi- 
titmus.pag. 26. CoroU.3. aut ,fipum- 
cla dtucrfaexira eircttlttm affumpra 
in vntsm dtametrt extra centruntt, 
cvttuccnt. tb. 

A n n 1 fo/arU quantitaf prohabiliter ea- 
dcmfemper efb.p. 120.». 6. 

Apex. Contfolaris.p. t. n, 4. p. 2: n.12. 
p.C.C2. 

Aqua. Trahcidis inslufa corporibus y 
idem potcii circa rtfiacltoncm , quod 
ipfafacerent ,ftfohda effcnt.pag. 4$. 
v. 1. congtlat* refilut<t non eft con 
tinua. p $i.n j, curmagUper/picua 
quamglactes. p. n. 2. quam rm- 
ies. tb. n. to.frigtda quam calida. tb. 
n. 2, Ampufl* tnfufa , CrtfiaUus crt- 
dttur.pag.So. Bombardai tmitatur. 

p. S6.n.4. 

A rc » s. Dturni aquo maioresfittnt JUe- 
fratltone.p.49. n.4* noUurni mtnt^ 
res. tb. dum Soicirca hcrtzontempa- 
raUeli fui arcum vel jpattum tntct 
dttos circulos horartos conciufum ap- 
parenterpercurrtt,p/us temporU ela- 
bttur , qstam ft aqualeiter confcctf 
fet tn mertdie.p. ;t. n. 2. 

Arcus ellipfeos dcgcnerant quandoq^ in 
Uneafrecla4.p.6o n.2. 

Arcsu circultverticalis tntcr vtrttm & 
apparentem locum Solvs interceptut, 
eft Refiaftio So/U.p. to?. 

Afc cMioSo/it interdum ce/erior t inter- 
dum tardior.p. 97. V. 20. 

Afreritas perimetri fu/aris , prouenit 
partim ex fuperfictei Mmojphartc* 
tnaqua/ttatc & crijpattone, partinu 
txtpfa parttum tntra Atmofiharam 

• . .. . .rt 



ctrncntarum inattittudiae. pag p*. 
V. if. &c.p. 84. tn Rejponfioncj. 
At nr» of ph j r j . E $1 vaptrum Regto .p.2. 
n. t2.p, 17 c. 12. n. 2. tmnia fupra fi 
pofitartfiingit.p. 17 c t2.denfior ef% 
cceltplagU. p*g- '7. c. 13. n. 4, tcrr<t' 
etncetrtca ib.bttmt/U ey dtfcontinua 
athcrLp. tfr.n.C.p. /9, CoroB. 1. den- 
fttr quam athcr ,<tquc rara atcj,aar 
anima/U.p. 19. CoraU.2. eademcnnt 
aere tnfcriore , probattsr variU ra- 
ttontbm. tb.fiatuitter obocu/6s t fe- 
cundn vartos refimcltonU caftu.p.34. 
c. 22. quomodo & quarc Solem ctn-. 

conttnua , pelluctda < terfe 
poUta t generat ordtnatam eypuram 
Elhpfin : dijTo/uta & caiiginofa, tur- 
*lulentam &obfufiatam, vtrumquc 
Jit 4 dtuerfa vaporum atct^ cxhala- 
tionum natwra.p. 6S. & 69. fi. Lttj 
Ventie. 

A t m o fp h z r a iUuflrU maiorem So/U rt - 
fiatlioncm & EUtpJin grandtore pul- 
chriorcmcj s fffirt , quta eft humihs, 
Continua,perJptcua, /erfi cenglobata. 
p. 69. fj 70. Ncbu/ofa mtnut refitn- 
%it t mtmu } 7 coarclat Solem, ey radtu 
ampitut hebetat , quia csi a/ta , mm/c 
coagmentata , &fis,c7uantU fuperfi. 
ciei.p. 70. ey 71. &p. 72. v.31. 

Atmolj hrrzco/orat EUtpJin.p 71. v.f^ 
posip/ttuiaA cttr limptdior extflat pi 
72: & 7$. Sitperiores Atn;o{jjb,cr<e ca- 
/tginofiepartes, defictenttbtu infer*to- 
nbus variis mcdis dtjpereunt. p. 72. 
V. 14 colores tfftrum ferrtfginei in^ 
humtitore mateYt.t rectpiiitur^quam 
auror* tb. Limptda partibus condem 
fatti &bene comtnuatis pradita ei~b t 
T 2' iito- 
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UeofjpeUuciiior atque firenior qua 
CaUginofa , quapartts rariorts qui- 
dcm , fei mtnmbem coharentes cft 
firtita.p. $7. f$. gf. 90. 
Aurora, antenubes acceniitur,pag. jj. 
V. 20. Cotoreius oriinariut. ib. atti- 
tuio fummajmtXLier. germ. u p. 74. 
V.7. 

Axis Coni fiUrit , p. /. n. 4. & f . p. 2* 
ftum. 12. oiutai vertieaUm Imexm 
iueUnatiop. 7.^,4. 

B. 

Bafis. Conifotaris eff tirtulus,p. t.n.4. 
f.p.2.n.i2.p. u.v.i. Inchartamper 
tubum traiecla fitum tuerfum obti- 
net. quomoio fignaniacircino. p.gi* 
circa finem. St longituiini bafeos * - 
juatur AUituio.nuUa EUipfis tft. tb. 
EUtpfis vitiofie quanio in Bafm irre- 
pant , & quomoio cegnofctnia atqut 
vttania-.p. 94-c 41. Msnor fit afia- 
te, maior hyemc, inuariato tuto.p.9*. 
Baftos fiUris magnituio& figura* 
eUtptica luculenter inuefiigatur per 
finnaciitorumforamtna, & limbum 
quairantis. p. ttu*. ft. & efb Soiie 
circulo vifiproportionaUs. ik. 



Calcolus. Ex appareneibuiorientisaut 
*eciientisSoiis puntlis ieiutlutfal- 
itt.p. f4. n.g exminutistemporariit 
interverum & apparentem Solisoc- 
tubitum pratcrUpfis, tUcitfaciUrt- 
fiacliontm Solis.p. 106.107. tog. 

Circulus. Stmper apparcntiummaxi- 
mus, apparet mitttr ft ipfo Rtfiaftit- 
nc.p.4+.n.f. 



£ X. 

Semper iatetium maximut,apparet ma<* 

iorfeipfi Refiatliont. ib. n. g. 
Qnt lotum horizontis finfibilii infiietex 
refiaclione , infia eunicm efi ex par- 
' teei.tb.n.to. 

Vcrttcales refiatti pius quam femieir- 
tulumfupra hortzontcm euehunt. ti. 
n.it. 

Omnes circuliai horizontem olliqmia- 
mietnntrcfiailione perfeclam ctrcuU 
rotuniitatcmf 120. v. vltimo. 

Circulus Solaris apparens , pag. t. n. i, 
vcrut p.in..$.btecircuiui efi bafis eo- 
nifolaru jp.t.n.4* eius cit pUno verti 
cali per axeconi fiUris tranfeunte fe- 
tlio eft itametrui Solis <vifualis , & Al- 
titmio Solisprimaria.p. t.n.j. 

Attituitnis fiUris prtmariut Jempcr eil 
maximui.p 12. n. 2. 

Mtttuitnis fiiaris fecnniarhu eff ma- 
ximut Solis centro horizontem tnfi 
ientc.pj2. n. 2. extra , cfi non maxi- 
mui.ih 

Sccmnium altituiinem circuli femptr 
&vbiqmcfuntmaximi p % t2 n.4. 

Cirtulus Longituiinis folaris qui.p tu 
t. tt. adimttum. Maximut cfi quan- 
do Zenith tranfit. ib. num. 1. mini- 
mus auanioinhorizontt finfibili ta- 
<et. ib. meiiui inter vtrumqutj. th. 
nuUui inSphara obUqua extra Tro* 
picosyfit maximus. pag. t2.num. 
intra tropieos fimnt aliqui. ib. 

Circuii inplanis Solem fecantibus iacen- 
tentes , eaniem cum pUnU fitii Ap- 
peUationem firttuntur. p.ti.c. tt ai 
imttium. Quitxittis, &quoSotisio- 
to,fint CircuU Refiaflionum.p.u.ti. 
n.i.2.j.4.f. 

Ccelura 
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CceTuro. ggU/M tti ccelo ftfprM 4f. & UcumaUgnier is. ^64*^.9 p. 6 f\ 
moJpbarameB, refrtngttur. p.i7.af- adfintm. Vtde Eihpfts. 
ftre. i. 2.3. confianter ferenum plm ConutfiUerie, &eimbafis ,fuperficies t 



refrtngit , quam nebubfum & quu- 
rt t p. 42. v. 14 CotUpatentis omnin 
pur.H a t prater Zenttb 9 refiinguntur. 
p. 4$. n. t. omntaprarer Zenttb , iu- 
fio fubltmioru vtdentur. tb.n.2. quod 
de cmlo apfdrtt plm eft qudm appMm 
ret.ib.n.9 ViieColor. 
Coior. EUipfis tncbartam deUtmpra- 
ftgium dat temptfiatum cotU. p. 71, 
& 72. adfinem & initium. 
Aurora ordtnarim diuerfm a celore At- 
moJpkarM turbida. p. 7$- v. 20. ac- 
ccndttur ante nubes,& durat in omni 
cce/i temperie. ib. 
ln diapbttng nafcitur ex interruptiont 
conttnuationie.p. gg. v. 2$. p. $9. n,i. 
2.14 f. 6.g 9 p.go.n. to.tt. 12. 
ConHenfano, mtnuttlocum. p. gf. g6. 



vertex, axit. p. 1. n. 4. p. 2. n. 12. tpft 
( abfirabendo a Refiacltone ) esl re- 
(ius. p. 1. n. f. eim radtj quando re - 
fiingantur. p.tg. conc.t. tncbartam 
per tubum traducttur fisu euerfi.p. 
ft. ad finem. idem fit fi in angufia 
pinnactdtjforamtne decujfetur.p.112. 
cap.ft. 

CrifHIlus melior vitris. f 40. cap. 24* 
tim diapbantta* quomodo defiruu- 
cur.p. gg. n. 2. vsde ExptrttntU. 

D. 

BenfitasMedij nudeaccepta, ad Refia- 
dtonemml confert.pag. tg. CoroU. /. 
coniuncla cum incidentia obltquafa- 
cit RtfratltonemadperpendtcuUrcm. 
p. ig.conc. 1. 2 p. 2g.adfintm. 



& g7-fit fitgore, & comprefitone Vto. %/cru infertoris & Atmejpharaeadem. 



lenta.p. gj.ad^.p.gd.n 6. 
Congc lata, filutis ntn ctnttnuantur. 
p. gi. n.z. 

ContaSus Soliscum EorizontefecundM 
Varia puncla quomodo cognofcatur. 
p. 110 c. so. p. 111. n. 1.2 z centrum 
dtfficulter animaduertitur. ib.v.22 t 
aduertttamenpotefb . ib. v. 26. 

Continnatio parttum in dtaphano ,es~r 
tauffaperfpicuitatu,p.gg.v *2.euss 
interruptiogignit colorem. tb. v. 2g. 

Cont ra CttoStUs ex refiaclione horizon- 



p.i^.CoreU.2. 
Dupiex; aiia partiumcontinuatarum; 
aiia maii connexarum. tiU cUrica- 
tem & perfpicuitatem diapbanoim- 
mtnutt nennthtl; bat tmntnefcrmi 
toUtt.p. gg. in Rejp.2. Denfttat At- 
mojphara. ib. Denfuas partiumcon- 
tinuatarum vincit claritate&per- 
jptcuitate , raritatem parttum dtffo- 
lutarum. p.SS 89- 90. oriturtxfri- 
gefaBtone aut vioienta cemprefitone. 
p.gf.inrtjpenfad2. 



taU in fententia Tycbonis eft mtms- Diametri folaris defeclum EUtpticunu 
torumf.pisc.22. vndegeneretur. inmtnutareuocare.p.fr.c.Uz. Ma- 
fag. 14. c. 23. aquaiis esJ tn Zenith. gnitudtnem vtfualem , dtcle cittm, 
pag.$f in<equaiisin Horizonte.ib. Quadrantis optra % inutniru.p.tti. 

%Ltnor contratlio, quMndo Sol impurier cap. ft. 

T l Vu- 
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Dw ph*n«m. Tdem fim iliter continua- 

tumnihil refiingit, p. $.n. diutr» 

fum rtfitngtt. p. $. n.13. aut dtffor- 
'• miter conttnuatum. pag. go. v. 1. (jf 
' pag. $3. refirmgtns quodnam. pag. 
' 11. 7/. dicitur Atmofrkara. tb. pag.4» 
si V f . Dtaphant fequentis fupcrfictts 

continetrefiacltonem p. 76. 
Diaphanum idcm quod coloribus va- 

cuum.p..S7-v. 21. 
Diaphanitas aquararitateacdenfiut- 

teprocedat.p. $$• V. i+.p. Sq* 
Declinatio Selitin Aqutnoclsuvndtj 

proutniat p.aj.n.?. 
Diduftio So\it fecundum altitudinem 

inNadir& hemtfpharie infcrtorc. 
' pag.tf. t. i£ Tubt QpttciyVide T*>. 

bm. Corporu rarefaclt. Vtdc Lo- 

tm Xarefatlto^ ExpertentU, &t. 
Dics ciuiles ab ortu ad ortunu , aut ot- 

tafuadoccafumrefiatltoneSoluam- 

pliantur p..49> 1. 
media notte ad mediam no8em,Aut * 
meridieadmeridtem,a Rtfiacltonc^ 
nilpatiuntur.p 49 » 3- 

Selaresvfuales/feu artiftaalesautar. 
crn dturni , femper funt iongioresde- 
htto, obrefiaelionem.p. 49. »4. 

Dics integrianttcipantur & poftponun- 
tur Refiacltone , in SpbaraparaUeia, 
eyvaideobltquis.pag jo.n. t.p.no. 
num 10. 

Dimeofio Solu paflwa efttborJa isu 
circulo Solu ab altquoplanoipfumfe- 
tantefatla. p. 1? c.tz. qualu & quo- 
tuplex. ib. fitundumquamJimtnfio- 
nem Sol Refitngatur vertttitonten- 
tricm. p. t}.concLi.verttcalu,fcdnon 
tonccntrtcm. tb.tonc z. txtra^Zcnitb 



& Horizonum. p 14 tonal;. in Ho- 

rt^ontc.p. 16. cottcl 4. 
Ditfolutio partiura in diaphano gene- 

rat opacttattm ftuecolorem ptg $$. 

V 2S.pag. S9- 90 EiJ cauffa Atmo- 

jfb.tr << cauginof* & mai er confufo - 

nis pr<ecipua p. 70. v.20. p. 71. v.$. 
Diflantia. StcQarunutntcrfe tn hort- 
. zonte vera. p 47« n. 6 quare afpa- 

reat mator. tbtd num. 9 & pag 46. 

n.to.p.99.v. }$. 
Salu aterra minor elihjcmcquam*- 

Jiate.p. 9S. v 16.' 
Hrmamenti a terra an fenfihtlis fit ad 

terra femidiamttrum , quomodotn- 

quiratur.p. 47. & 4$* 
Dil ta n u».SnpcrficteiAtmCjfb*ric*> quo 

mau>r,boc incidentta radtj mtnm ob- 

Uqua^rtfinUto^ mtnor t &ad fenfum 

nulla in Concauo Spbar* Lunaru. 

p.t^XorolLu 

E. 

ENipfTs Solis. Qnid nsminu, vide ?ra^ 
fatiommad Lttlorcm vide Cotttra- 
&10. Inferior Elltpfeos mcdtctat con- 
tracltorfupcrtore.P. ff. V. lj. 

Quocunqne annt temporeconttngit in^ 
hortzonte. p. s? Qutbtit homt- 
ntbiu Sol vltcunq~'ieconJtttutm tcm- 
pore quocunque , Ettipttcut appara t. 
p.fr.n.4.5,6.?. Quiuu ocului Elli- 
pfin pecul/arem Vtdet. & tot dtuerfe 
formantur Ellip[cs,quot dtucrfaptnc, 
in Atmofphttra punfla. pag f6. n. S. 
& 9. Elltpfes quetdam annt 1614 p. 
17. Ellipfin pluuia augent. pag. 
C. 12. nubcs elitpfin fecans, diducit. tb. 
Qtlob.dtciQ. Solfub eUipfilocoeodem 

confi^ 



INDEX 



twnftfiit atiquamdiu, pag. /p. nerf. 
2, & pag. 62. verf. 7. Ellipfts maior 
quandoque fubmaiore ab horizontt 
Mfiantia^ minor fub minore p.ff.ff* 
Alterum. Superior perimetri arcut 
comprefttor tnfertore. tb. jf . Dcmum 
& p. 60. n. t. Longttudo eadem qn<t 
Sotispieni.p. 60. n. 2. itmbm Ellipfeos 
• inreclam tineam aht. »b. n.z. Elli» 
pfts tota anfta£luofa> $ b. n. 4, Aitttu- 
dtnit eHtptic* inconftans variatie. 
ib. n. y. Stnttofi tn Ellipfi htatus , &c . 
exAtmofph.tr*> fuperficte ftuftuante. 
p. 61. in Dicende. num. 1.2. 7.4. & /. 
Elbpfes hortzontales intqualej furtt. 
f. 62. n. 6. Elltpfes aitquotannt 1616. 
apag.6t.ad 67. Minor Elitpfis adim- 
purttatem Solis matorem.p. 64. v 9. 
EMtpfis plenartajadem qu<t horizon- 
talis. tb. ctrca finem. Mator Elltpfis 
' ad clarttatem maiortm. p. 6r. v. 4. 
Elltpfcos akttudo mator fuh eleuatte- 
ne minore, minor fub maiore. ib. v. 7. 
Yaporum vifcoforummttltitudo, tm- 
mtnutt Ellipfin. ib- infine. Etttpfis ob- 
fiura, inlocoobtenebrato clare ter- 
nitur.p.67.v 2. Eliipfts admtrftsob- 
fcruat* eadcphanomenaoftcntant. p, 
67.C.24. Elltffis venufta.ex tlareSolu 
trtbare p 6$ jf DeVentU.tnrpuex 
fqualhdo it vanj colcres trahuntur 
tx Atmofphtra. p. ?u v. Tremit 
C exafperatur. tb. y* /f. deferttnj 
chartam faciem ceclt, vnde ex ea coe 
ittcmpertem nen mtnus hcet praci* 
pere , quam oltm vetcrcs cx afpeclu 
Lunie pag.7t. &72. paftpluutaanex- 
Hnrn^s Elltpfis matuttna ntator & 
firenter^quidnoilurnoftigort Atme- 
fphara Itmptdaf-iZlacft humtUorp. 



72. & 7i.CahginefaAtntefp\r.craeU 
Itpfinparua & obfcurafubmimftrat. 
p 69 jf . Detnde. &p. 72.V iuRertphe- 
ria Elltpfeos feptpracifa & mundtter 
termtnatatn chartadelabitur.p. J2» 
Modt Elltpfin ebfcruandt qtnn.j r p 90; 
c 17. Elltpfis fallax auando tonttngat, 
cum tn Sole tamen nulla tst , C aue- 
modocaucnda.p 94..C.4.1. Elbp/inSo-* 
lis *d minuta reuocare p.gf.g6 &97, 
qutbus temportbus captadaftt Eittpfis* 
P 97-C-43 Dextcrrtmtfb/tus Quadra- 
tislmearu opt mdagatur.p. 112 c. //. 
Elitpfis esl fumm* C tnfima 1 foiartH 
punftorii Refraclionis dtffcrentia p. 
it$. Elltpfts centunfta, coniugata,ra- 
dtcalis^qitit.tb. Elltpfis adEUipftnfL» 
habct t vt Rtfialto ad Rcftacltone tb. 
tx EiLpfi cum fua RcftacltonepraCQ* 
gmta % afim F.lltpfeos 'Rcfiafttone elim 
cere.tb. Modus condendt TabuUm El- 
lipfcon,& Refiaclionttm.p.ti^.obic- 
fttones contradtlttuntttr ,pag nr. & 
116. Elitpfis antmaducrfto omntum 0- 
pttmeprodtt Solc tn Refiacltone vtr- 
fart p.126 ttrcafitienu. 
Ecdipds Luntehonzentalis central:*, 
qutdfit. p.tot. quomodoex caRefia- 
tho cognofctpofttt.p. t02. 
Eleuacio Solts fupra honzontem quo- 
modo olfcructur. pag. 112. c.ft.pun- 
florum ttem tpfistt yfummijncdij & 
infimi. tb. V. 2+ qmd ftt Eituatio p.. 
14 1 v 19 advaria Solu puncla tn- 
ftttuipoteft p. i09.v.$.& quontodo. 
p.112 c.ft. 
Exi&ncitas Solis quomodonotaripof- 
- fit.f. Qg.V. 26. 

Exccflu< ac dffc&M diamctroru foU- 

rmtnmimttarettecdtur.p.Qs- c 42. 

Lx- 
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Expcrienrisvari*. Vitr$ffwm ingcnt- 
r$ ctrca Refi*tli$nes , p*g. 36. 37. 

C*p. 14. 

Vttrormm tirc* Refi*tlion$s infp$citj % 
pUnorum, p c. if. n. t. pUnoco- 
mtxorum & pUnoconcauorum.p.^t- 
n. t. 2. Connottorum & Concauorii 
homoctntrite. p. 3S. & 19- n. 1.2.3.4. 
conmtxorttm & tocamormm vtrtn- 

qut.p.39 n i - 2 1 +• 
OlihWi; Crtfi*Btu,e*terisf>artbms,fit- 

perat vitrmm. f. 40. c 2+. cmrplt- 

rmnqmt * vitrisfmptrttmr^aufa tft, 

ipjtms in fmbigcndo contmm*ct*,&*r ■ 

ttficmmvccordta.ib. 

Nubiiim; aqmt*adrefiacliontm *pti$- 

rts t ttrrtis.p.4t. 
Ncbu!arum.^,4^ ntbmlofmmcotkm 

minturefimgttfireno. tb. 
Fmmi , de trtmort Solis , pr 0 jUbilitnd* 

fiinttllaeioneftellarmm.p.42. jf.Con- 

firmataeft. 
Aqua Vttro tntlmfa pottft omnia .qu**oi* 

traamt Chrift*Uwfoltd*> &c.p 43* 

verfi. 

Ltgnatnobfcurmm trmlmctnti* ignttmm 

colortm cxbibtnt p. 6g. v. 21. 
Nubts toelo fcrtntfiimo in *trt nnfeun. 

tmr & tm*ntfcmnt.p. 7*. in obtecl. 3. 
t^itifttm* moneimm img* hytmt*b *ni- 

mmltbmsincolmntmr.p. 77. n. //. 
^qm* ampmtUinfmf*,* crift*U$nondi- 

fitrnitmrvifm,p. 80. n. 2. 
Wtbml* , ntxautplmmiacadtns , rtmot* 

vifmijpifiior app*r$t , qmdmfit. p. gt. 

n. 3. circafincnu. 
Corporis r*rtfitntis & condenptndi V*- 

ri* txptrimtnt*.p. 8f. & f6. <fp*g> 

$9. *tqmt90. 
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Tnh dd$bt$il* vicin* & rtmH4f.fi. 

F. 

Ficies SoJisincb*rt*mdtUt*,f*cienu 

coelidtnmncimt.p 71.&71. mdfintm 

&inittmm. 
Facies ac manus *ftm*ntis hominis qua- 

rtintmmtfcmnt.p. $7 »■ 9- 
F.gura SolU irrefi*tlt ctrcmUru. p. /. 

n. 1. Refi*clt tn Zentth & N*dir ctr. 

cmUru.pag 3;. n. 2. Inter Zentth & 

hortzontem , & tn horizonte rotmnda 

tHtpttc* ficmndmm aliitudtntm tbtd. 

n.3.&*. Uttr horizonttm & Na- 

dtr, eUtpttc* ,ftd*ltitudtnt txctdtntt 

longttmdintm.tb Solis ex ctntro Ai- 

mofphar* confpetltfigmra eft* circu- 

Uru magnitmdtne nuturalt.p^n 6. 

Figur* Solittxmsbibmmqmofis.p. 41. 

exNebmiu.p. 42. 
FtgmrmEUtffeos vniformittr dcficiens ex 

/uperficieterfit.p. 70.V.1+. 
Figmra fiderum munditer in ch*rt*nu 

deUpfa ptr tubmm inuariatii.exhtbet 

proportiontm ifformm vtfuafe. p. 99. 

neque dtftantia tUormm * ttrr* fenfu 

diffcrrecenfebitur. ib. 
Fumi Soleminquietant ,p. 42. f. Con- 

firm*t* tfi.ficin Atmofpbitra c$m% 
. gtnof*,f*cimnt exhalationes ficc*. ib. 

VJ9. &P.70. v.20. &p.7i.v 8- &c* 
Frigefa&io crnm continm*tion$ tUtbat* 
1 pmrtitsm di*ph*ni , ptrfpicmitmtenu 

conftrmmt.p. 88- adfinenu. 
Fun dameo ta totims operit. p*g. 1.2.3 4* 

c. t.p. f. c. 2. 3. 4. T* 6. 7. 8. 9. 10. 
Refiatlionisadltneam perpcdicuUrcm: 

p. 17. c. 13. n. 1.2.3 4.y 6. Quantst*. 

tis Refi*8tonis,p.2Q.& 21. n.1.2,3.4. 
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G. 

Gibbi, anfiaftm & ftnuofthiatm in So- 
li* EUipJi, non oriuntur ab inumbra- 
ttone tnterietlt corporis opaci , fcd a 
Rcfrattione tn flutluatc Atmojphara 1 
fn erficicfatla.p.6c. (? 6f. tn Dubto, 
(j D.cendo. k. i. 2. 1. a..f* 

Gbcks Itqucfcents partt non esiconti 
nua.p. $1. v. 3. mmmtranjparet qu*' 
aquap.89. n. 7. 

Cra»'itas Vaporum vntformis Atmo- 
Jfh.cram tnhumtlem tcquabiltm & 
tcrfam fupcrfictem conformar^p. 70.. 

Groffi vapores apparcnt inquoltlet ho- 
rizontc , dtjparcnt tn Zcnith quouis : 
vnde ncceffarium cft eos tcrramv 
fa.j. & fempcr ambtre.p. St- & $2. 

Globus tcrrcftris dcbite coUocatm , 0» 
ftendtt, datoquocunque tcmporc.qui 
bomtncs fubfint hemtfpharto a Sote /7- 
lumtnato. quieundem habcant tnfuo 
horizonte ortcnte, qsti occidente.p.fj. 
n. 6. qut clcuatii fupra eundcm qut tn 
Zmtth.p ss.& f6 n.j. &coffiqnetcr 
qut Edtpttcum, qut orcutarcm t &c. 

Ha!i tfi*t exhalationes tcrreftres,funt 
cauffa AtmoJpharM caltgtnofe , tfta) 
ZUtpfis fquaUtda. pag. 69. v. 1. p. 10. 
VCrftg. 

Hali tus tepens apparet dtflintlm al *e- 
re.p. g2.v. f. 

Hc ofropium proficuumeftadcegno- 
fccndum cotitatlum vlttmum Solii 
& Hortzontis.p. ///. V. /f.24. 

Hc nifphacrium. Quomodo fe habeat 
apparens kcmiffhariii ex Rcfiattte- 
nc.p.+S' <**7> aa/tmeroi. vfquc ad 
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//. antotum y vel minm toto compa- 
reat t quomodo refciatur pag.47& 
a-S- Quthomincs hemijphartoa SoIcl» 
illujirnto fubfint , ttmporcdato quo- 
cunquc, cxptoraregiobtterreftrts bc* 
neficio. p.ff.n.7. SoJ Atmofphar* hf- 
mijph.erwm tlluftrat , & totm tn to- 
to atqucfmgulu ctujdcm puntlure- 
frtngttur & jn EUipfin confermatur : 
ficutfolcttnfpcculo. pag.f6. n. 9. Sol 
refiattm totum hcmtfpharium vapt- 
dumtmplet.p. 119. n. 2. Sol& vmbra 
terratn codcm hcmtfpharto fimulcQ- 
parcnt.pag.tzo. c.f6. SoltnoppofttU 
hcmijphttrtisfimui conjptcitur. p. tf. 
conc.i. 

Horj. In Sphararctla aut huic vicinu, 
Refratlto tant&in horarum portionts 
fudvim exercetp.fo.n.4.. & j. Hora 
ortm &occafm in rcfiatlionccadetn- 
dteatur ab horologtts qua>exaltttudi- 
ntbm confictutur,quafuiffct indicata) 
a b tu abfque rcfiatlione.p. j /„ dicen- 
do /1 fcctufit tn fctothericu altis. f& 
diccndo 2. Vcra ortm & occafm ho- 
ra ad refiatliortem cognofccndam Jh- 
tu eil neceffarta. p. to^.p. 109. v. 26. 
Ex llora fcuUorartoortm occafufue 
apparentis, & loco Solis inEc/tpttcas 9 
tXcfiaihoncm & alia eliccrtj. p. Uf. 
CoroU. 7. Ex apparente & vera hora 
eogntta, Refiatltonem & altacltccre. 
ib. CoroU.S. Horam Solif apparcntt 
&eim Refra&ionem temporequocfi- 
quetndagare.p. 126. CoroU.g. 

H jra t \x Li 1 ) qx. Sol,fttlm, vmbrafti- 
it, lincafy horaria funtin eodempla* 
nohorario. p. ri. dteendo 3. hinc if+ 
fcmhcrteU hovlogtus, quaexfefiio- 
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ntbm ctrtitiermn horMriornm quatij 
tum pUnif horologiMriufactunt, con» 
ftrucla funt , vmbrnftitiM Solthori- 
Z$ntnli rtfrnclo proitclM t fimper cm- 
oiit in altam iintnm horanam , qunm 
tttidiffit ab eotlem nonrtfrnUo , iru 
SphnrM obiiquMp. fu & j2. dictdo.$. 
Hori zon fcn li t>'\\is,eft Circulorum lon- 
gitudinis fiUrismtntmm f . /r. e. tu 
num. t. 

Terfi non eft menfurn mMXtmn ReftM- 
Hionisfedptr Mccidtns; quinrndim 
rtfrnfPtum itt$c$ineidens t eft retlm 
ndvereicnte iineum, & Me eft radie- 
rU in Horizonte reftafhri maximi 

• rtftaclm.p.27.e.20.EteuMtioSoiisfu- 
pr* H$riz$ntem iuft*mMi$r t qu*rts 
& quomodo. p. &. c. 22. Sol tnHori- 
Z$nte 9 p. tf. v.6. & t$nftf}.+ (Tt. 

Horizon film figurMtn refrM&ionemn 
mntMttnmfuispnrMBeiis.p.44» u\f% 
cxMitMtur tMmen. ib.qui m locum eim 
fuccedit cft inftn. ih. n. 1 oftderM tnbo- 
zonte quomodo fi haleat. p. 4f.'n. 1.4. 
/• 6. 7. 3. 9. to.p. 49* n. 11. t2. tj. Cnr 
in H$riz$nt$S$lmMi$rctfeMtur.p 4f. 
nj.2. Quibmfopuiu t MddMtMtempm 9 
SolcompMreMtinHorizonteEUipticm. 
p.ff.n.4. & f.qnibminfemicsrcuto 
horizontu orientnti, quibm in eecide- 
talitgiobi terrtftris oper m, txpior Mre. 
ib. n. 6. quibm fuprM horizontem & 
quantnjb. n. 7. Cur fiquMtur plunii 
Horiz$npurgMtm.p.72.v.t2M$rizj(- 
tis cum Soie contMCtm.p.tto. m. t. f$. 
Hortz$tUcnm JEquMt$rtficli$ t fMcit 
LineMm JEquino8Ute.p.t27.c.ff. Vi- 
de, jf.quinoclium. Altitudo. Dimen- 
fioSoiis. EcltpfisLun<e. Hemifphnrium. 
Horarue hne*. HoroisgU foUrU, L$- 
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cmSolis. Ungitudo. blMCuUfoUrts. 
Ortm, OtCMfm t &t. 

Hortzon verus diftMt MfinfibiU 9" ,vu 
firmMmente; jf t in Sphnra Soiit : vn- 
de Soi Vtr$ Horizontt ctntrnhter iun. 
Rm, 12'. fitpTM finfibtttexporrigitur, 
qnn rtsfatit, vt ininftrumentie& 
pratlicis moiitionibm du$ ifti h$ri- 
Zonttspro eodefnmMntur.prnfirtim 
Mpud Gnomonicos.p. t2t. c.f^inndm. 

Horologia MechanicM feeundum S$Um 
rtftatlum dsrtHM t peccMnt. p. / 4M.9. 

KeceffkrU funt ad Reftaclrone Sotis c$- 
gnofiendMm.p.i04.p. t$f.v ti.p.106. 
t.49 Mb $ccMps ver$ puntli nlttuim 
fiUris ad nppMrenttm vfque, mon- 
ftrant firupnU hornrU ReftMilioni 
rtfpondtntU.tb. 

Horologia,yf/*w* tx Solts Mltitudinib 9 
fitprM horizontem tonfetln, vt fitnt 
QuMdrMnteStCjlindri. &c.oftendunt 
UtM Solis & bora candcm^utfuifit 
oftcnfaaSole irreftnclofub ateitudint 
eadi.p.ft dtcendt t. idemfit tn Spbn- 
rn reftMMbnhub$r$l$giisfixisfub cr- 
tum Mtqj eccMpsm.tb. dtcendsz. U- 
tum Soiis in ZodUco iegitimum reti- 
nent fubrtfrMclionehoroiogUexMitr- 
tudinttm.p. f2.n,7. alU mutnntjb. 

Vt SphnrM obiiquM S$iin u$riz$ntep$fo 9 , 



ftii$ inttrieUe refrnclm^uMm obum- 
brnffet irrefrM&m U borotogiu verti~ 
tMhbm,&t.p.rt.ditend$?. 
Hame&atio & frigtfMcliogtnernnt^t- 
moJpbMTMferenahumtle.p.72. ndfin. 



I. 



Idolfi Solis exoticum.ftut Vrotlion , fr$- 
dromm , aut monftrofn eiufitt imng$, 
tUipfifimihs fid mnito mnitr , n$n efb 
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Sol, neq, pnrm ip/ttu radimmtty mtri 
colores vaporum ; ftd commixta lu- 
cU folarU & tolorum Vaporibm tnfi- 
torum fpecies , in vijum aU*pfa % &c. 
p. 67. & 6f. e 34, 

Ignis , r* rior tft acre,fed minmperjfi- 
cum. pjj. adfinem. 

ltn jgo SolU EStptica obtnf* lueUJiUu- 
firUfit tnlocoobferuututnU vndtque 
obteuebrnto.p. ti2.*dfincm. 

Incidcntis angulus. p*. v.9.puntlum. 
tb. lmt*,p.2.v 29.P.133.V.3. &e. 

Incidcntiar ungulm qucrttdtm SolU*d 
conuexttutem Vapori f*cit % *qu*tur 
§i *ngulo,qutm radtm refiatlm ad e- 
grtjfumtx itfdem voportbm eum li- 
nea perptndtcuiari comprtbendtt.p. 
liJ.U/. 

Inc jdcntia omnU ve/eft retl*, velobis- 
qu*:p.zo.t t4.n.t.p 29.C.21. v.2, 

1 a c*<i t Dl&l obliqn* ,f*ctt refratlsenem ; 
p.)7.C.i2.n t. retl*qu*.p 20. n,t, in 
pertpberta obiUtuur, quo radtg a C4- 
tbcteincidentt* rtmotior.p. 21. e. //. 
JnetdentU Catbttm. tb. Inciieti* ft- 
tteficadipetentUt nonfacit refiatlio- 
ntm, p.32, in rtffi. adt.& 2. ontur cx 
radto contaclm.p 29.V.S. Inchna- 
tsonum terminm esJ raltm eontin- 
gens p ii.tn Rcjp.adt. hiaxtma f*- 
per p/anttm incUnatio detcrmmatn 
tmpofiibt/U.ib. vtdt Radtm. 

la rao eodcmcjue Incidmtt* radto ia- 
cwiafidtr* , codem modo rcfimgun- 
tur.p. 122. n. 4. 

Iictinatio Lme*JuperJuperfieie, quid. 
p*g 4.V 9. AxUfolarU coniadlmeam 
I3crttc*!e.p.j. c 4 IncltnattonU qua* 
tstaa esi angulm a perpendtculari & 
$Mtdctcuue*cemprebcnfmf.20Jt.z, 
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&lfuperahtrimn*tmr*diapbam\ 
f*t7a t eff c*uJf*Rgfi*cltonu.p.2i,n+. 
lncltnationum adfeje babttudtnts m 
utfiiganturper Lemm*t* auinqut i 
p. 21. *d 27. lncliu*tion%% * r*ds*tm • 
mbm vnimpuncli in vnam pertpbc- 
ri*m fatlarum qu*nttt*c c§mp*r*- 
t*.p 21, e.tf, lnctin*tto*d*rcum co- 
c*uum, idem quodmterna.p.22. c.16. 
exttrna feu adarcum connexn.p.21. 
t.tf+ &p. 22. c. tS. inCoroi. Inclin*- 
tio radtorn adpcriphcridex vno dia- 
metri funfte *d diutrfa pcrtpbers* 
cmijfirum, p, 23. c. 17.^.24 c. tt. to- 
cLnntio cumpotcntUt, & fine petcntut 
fec*nds..p.2y. v. 5. 
Inflrumeoti pro obferuund* lUipfi ¥*- 
trtca.p. 91. c,2t. offici*p*rttn buim 
lnfirnmcti.p.92 . e.39 . Vfm,p. 91 jc. 4 o» 
CauteUtn vfn.p. 94. c. 41» 
K. 

Kaumata &Chafmata Jttntradij fild* 

res in exbalat tombg & vaporibm rc- 

fiaclt.p t^t.ndfinem. 
lo. ICepicri de Refiatliombm & nltitn- 

diftt Atmojpb. fentcnti*,&c.p.74,7T. 

Linca MquinocliulU obRefiaclionifiu- 

fibtltter eurua. ettaft motm SoiU pro~ 

prUu abejfct^abfy Rcfiacltontfinfibi- 

Uter recla cffct.p. 127.129. i29.C.ffi 
Linear udCirculuobliqu* qu*fmtm*~ 

gU ac minm obltqu*. *p. 21. vfi} t *d 

p- i7. 

Linca Ineidenti* p.4.v.7.*dUteet*ngu- 
loinctdenti*. p. 4.V. 9 item protr*- 
cl* *ngnlo refratltonU. ib.v.t2 Alttm 
tudovaporum exipfa vix inuefttga- 
biUep.32.v.9.p.37.v.2. 

V * Mcri- 
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Mcridiatu ai Refiaftidnem necejfari*. 
p.io4.c.4Sp.io6. C.49- 

Liftea perpcndfculari* ftneaiiitoesl o- 
mnUea,qu*(upcr Itneam altam aut 
fuperficiem erigitur , dicitur^ Ca- 
ihetm. Qnanio per punclum lnci- 
dcntia^vel RcfiatltonU inceiit Jtd- 
tur PerpeniicuUris RefiaclionU, vel 
TerpeniicularU ai quam vtlaqu* 
fitRefiaclio-.pag.j. n.r$. p.4. v.j. 
f. i4. v.vlt p. is. v. r> # &c. aiiacct 
angulo Incticntt* p. 4. v.9 item an- 
gulo Rcfiatlo. p. 4. V. if. Quando m 
punfto vfikli fupcr fuperfictcm re- 
fracloriam erigitur , appeUatur Ca- 
thettu feu Verpenitcularis Ineiicn- 
tite.p.21. c.2f, 

L«ncarR.cdar, Erc&r, Dirc&a; iifcri- 
men. vtie RaHius. 

Ltnea RcfracltonU feu refraBa. p.4.v 7. 
aiiacet angulo RefraclionU , pag. 4. 
verfiu, item Refraclo. ibii. verf 14, 
&c. 

Verttcalis , p. 1. n 6. ineft plano Rcfra- 
ttionU.p, y.n. f.p:6. c. 3. ett commu- 
munu ficlto omnium planorum Ver- 
ttcaiium.p. 7.C.4. 

Lincar, Inciicntia, Perpeniicularis ,Re- 
.fiatta feu RsfiaclionU , VerticalU,in- 
funt in vno RefiaftionU fblaris plano, 
quoi eft fcmper & folttm plarrum aU- 
quoi Vcrticalc.pag.f. num. 4,f,6. 
7.&U 

DeLin t il plura fi voles, require : Alti- 
tuioXongituio^ Planum , Seftto, Su- 
perficies : Dimcnfio, &c. 

Ltquabilia omnia plm loci occupant li- 
quefacla, quamtaicm conjltpataj. 



Locus, ampliatur rarefaclione ; con- 
trahitur conienfattono. pag. 8f. 88» 
89' 9<>» 

Locus Solis. Apparens ieterminatur 
* Une*refi*tla'p*g. 3$. c.zz. 

Locm SolU refratli, tUtbat 9 manet in Zo- 
ijtaco, ofiefm tn horologtU ex altituii- 
bmfabrtcatU.p. f2 n.7. transfertur 
in aUU femper & fuh omni Sphtr*. 
tb. Solm JEquator in Sphara retlaj 
Solem tn iebtto Zoiiaci loco retinet, 
reliqui paraUeU euagari finunt , & 
■quare.p. f2.CfS- w * 7» 

Locus SolU vifm & verm fimperfunt 
in eoiem verttcali feu RrfiacltonU 
pUno. p. 10 f. circa meitum. Appa m 
rensin Hortzonte; vermmfia.p.107. 
aifinenu. 

Sol fecunium locum apparentem motm 
icfcrtbitUncam trreguUrem.p. 100* 
verf.i. 

Verm SolU in Uorizontelocm quis.p. 117. 
Apparens quU. ib. Soli illt qucrunu 
Zcnith Sol occupat t viient Solcm tu 
vero ioco. rclijui omnes in alicno. & 
ficticm Sol ftmul & femel inmuUU 
locU confiitttitur.p. ug. n. z. 

Verum SolU locum in Zoitaco inurfltga» 
re.' p.120. v. i.exco amphtuJinenu 
ortiuam erttcre. ib. Coroll.2. Refia- 
Rioncm.ib. CoroU.3. 

Verum locum SolU quem halettnparak 
ie/oeruerc.p. 12 f, CoroB 7. 

Lo :a fingulorum cceb punclorum refia- 
fltone funt a Itena pratcr Ztmth.pAh 
num. 2. 

NuUa fidera extra Zenith in fuU vijun. 
turlQcU.p,44.n. u 
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Lbca terraingloboinuenirt,quibus Sol, 
dato quocunquetemporc, m Horizote • 
Vei oriatur vel occtdat Elltpticus. p. 
ff. n, f. 6. qmbiu Sol fupra horizon- 
tem &quAntum eltuetur. tbtd. n. 7. 
qutbuttn Zenith exifiat. p. fO. v. 1. 

Lo ngitu do Solisprimarta , tft diame- 
ter eiufdem attitudtniperpendtcuU- 
' ris.p. 1. n. 9, p.j.v.i & 8» p* 6. t.$. ' 
toncurrit cum horizontc p. 11. V. 1. 

Secnndaria , eU chordadtametrominor 
tnfofaricirculo , Longttudmi prima- 
ri*para3eta.p.2.n. 11.p l. n. u.p.6. 
cap.;. 

Sccundum Longitudinem Solextra h$- 
rtzxnttm ftnfibiltter nunquirefim- 
gitur.p. i3.i4.if.i6.c.i2. inhorizon~, 
te omnino non. p. 16. co nci 4 

l*Ot\giud\oi$. dimcnfwnes pafiiua qua> 
& quotuplices. p. t$. t 12. quomodo 
& quando m tisfat refiatlio. pag. 1 6. 
n. 1.2.1. 

Lon gi t u d o Solis deficit , fed non fenfibi- 
Itter. p. if. c. 2}. n. & f. Probat td 
fenfus , p. 60. n.2 &V.26. Wetine- 
tur eadem vno die , eadcm tult aper- 
turaj. integro anno , laxato dtuerfi- 
mode tubo, & variata eiujdtm dpA - 
pyrodtftantia.p. gS- c 44- 

VMuZypttitur eadtm a Refiafliont qua 
Sol.p.17. Af.2.p. tl2.c.f7. colortbut 
fuis ttmptfiAttspranunttAt.p. 71. ad 
finenu. 

Ix Eclipfi attt oppoftthm LunatumSolc 
m Horizontt ctntralijictt Rcfiattio- 
nem vcnari.pag. tot. & 102. Qolores 
Luntt ecltpfatamaxime funt aradtic 
folartbus refiaflis, vmbra' tcrrcn* 
commfiU, infa obHtUtii Lun* vui- 
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tum aUapfis. Kequaquam vero atet 
' infitifunt d natura , aut abaereLn- 
ttam cirtumfiante procreati. p. 131. 
€ont. f. 6^7. Luna aVaportbus minut 
exagitatur qua a/tj planct* aut fiel- 

U. J>. t$2.t. f7. 

Lux Solii dtutim commcratur in quo- 
uis loco , qudm tencbrce. p. /4 v. 8. 
Lux Soiis obtunditur & confunditur 
ab exhalatiombus vifcofis.p. 70 71. & 
pafiim. kiald tubi Optici apertrtrd. 
p. 9$. V. tt. clarefcit in loco obfcurs. 
p. ti2. ad finem. Stefarum exigua 
1 &debtlis; idcofy Vaporum iniuna) 
mAgis cxpofita. p. 132. t. f7. v.?. 

■ • • ' M 
XVI» 

Macu!*fo!ir«» nonfuntinSole, more 
' tAmen Soiis Ycfitnguntur p. 17. Af?.' 
tumquo in Hortzonittonjiduntp.47, 
Vtrf t. in todtm non femper vi/ibiiet. 
p.6z.v 12.& 16. p. 6f. v. 2.ib. circA 
firiem.p.66. V. 11. tb. pautof oft. In- 

" dehta TubtOpticilaxationevct con- 
tralhonealtenis ttngnntur colortbw f 
vclomnino fuffocantur.p.gi v.tt. 

Ma^nitudo Solus certo indagarinonp$- 
tctt , fub ortum aut occ.ifun fiuxu a- 
qtitf atit aren* , curf iHe eq ti. p. fy. 
V. tl Ellf/is orttttr ex humlt Atmo • 
fih.cra. p. 70. V. 16. Sclis apparens 
fcuvi iialis quomodo obferuetur.p. 
tt2 c. f /. RefiaElionis v*riit modii 
itij.igzcur. vidc Qtfatittta*. hlodut. 
Rj<ttt;o,&c. 

Mj « tur magis traluccat quam fua* 
firtma.p. SQ.n 6. 

M vyoSoU* t rftrior qttareplns eontra- 
hatur fuptriore. r*g.$+.V. 8 p }T* 
V 3 v. 14.. 
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V. 14. tjttanie^ tamtn fuperior plm 
toitinfcriore p nj. Re/p. 2. immun- 
impropter malc compaclam fuperfi- 
ciem.p. 7#. v. i. quomoio Sotu fitpra 
horizomem eleuatit ctmmoie obftr- 
naripofiti ai marginc Sttufeufum- 
mum feu infimum Quairante Unea- 
ri p, ii2. circafinenu. 

Mcchanica ai Matbefinfum neccffarUu 
p.tof. &106. 

Mcridianus quotiiiefcmelcum Circu- 
h altituitnis primario coneurrit.p. 
tin.2.auo temporefiaUm vnquam, 
attituio Soluprimaria integra fine^ 
Ettipfibabtripotcfb.p. ttM,t.ft.VUh 

lAemati maximarefraclionu , tft rs- 
iim refraclttnuai verttcalc Uneam 
reclm.p. 2S.C.20. 

\4kituiinii Atmojpbar* iefinita nefci- 
tur.p. S4.V.4. 

Menfara communu iefeclm Ettiptici, 
& Altituitnis tttalie feu Ltngituii- 
nu , Vt eruatur. p. 96. & 97. fufficit 
Vtfenfufit ctmmenfurabtiu. p 96. 
v. 24» 

Miraculofa Solu fiario ttmptre CaroU 
V. ctntigit Refracltonc. pag. 62. /. 
Scrtbtt. 

Modi obferuanii Ettipfln.p.90. t.*7>f*~ 
bricanit&vfurpanis inflrumctum 
tbferuattrimm , a pag. gt. ai 97. re- 
mtcanii iefeclum Ettipfets ai mtnu- 
ta.p.fr.96. 97. Longituiinem Sttie 

retinenit. p. pf c. 44. Moit Refra 
Utonemcognofcenitex Tabmlujbfcr- 
mationibmTjchonicu, Altituiine At- 
mo]phara,funtincertiautitffictUs. 
f*g. tob.it 1. Faciim & ctrtm , pcr 
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EciipfinLunse boriztntate centralem. 
. p. lot. f. 46. Attj faciUs C certtfinL» 
calcuio a p. 10 /. vfque ai p. 127. per 
Capita feptem continua. Moim inut- 
nunitcontaclum Solu cumborizon- 
teftuverum ftu apparentem fecun- 
iumpunclum imum , meiium.fum- 
mum.p. 11 1. Inuenienit Refraclionem 
ex bapita Elitpfi cum fua Refraclione, 
p. 113. ConieniiTabuIam Vniuerfa- 
lem Ettipfttn p. 114. v. 9. Obietlioni 
cantrahatfatufit.p. 116. v. 13, 
M onccs etiam alttfiimi bumiUtrts fum 
pUrumque fuperficie AtmofrbartctU 
p.77*n 11.12. &t$. 

N. 

Neceflitas Ettiftici PbantmtnsinAfirt- 

nomta.p. 114. fi. Dices. 
Nix cominm rartfitmacaicns t apparet 
eminm iefifitma y propttr longim Jpa- 
tium, quoi plures fioccos mpjrami- 
dem vtfortam ctngerit , tyc % pag. gu 
aifinenu. 
Nubes & Ncbufar Sotem varietranp. 
formant. pag. 41. & 42.(7 pag. 79. 
num. 1. aifintm. 

Nebccula Solcmfciniit, p.ft.c.jz.f. 
Ottebrie. 

Ncbuia vicinarara & ittufiru f rcmo* 
ta ienfa & obftura apparet ; ittmi 
proptcr pauciores, boc obplures par 
ticulm in vnum raiium vtfortunu 
congeflm.p. $1. circafinem, 

Sol in chvrtam proiicit Nubis caniiia 
fimutacbrmm cx vitiofa tmbi O/tici 
itiuclione. p. 93. V. it. 

Nubci cum fint raritrtt aqua , minm 

tamen 
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tamen traluttnt,& qtutrt 0^.90. tt.it 9 
vidt ExperientU. 
Numeros fra&os Jcrnpniu primit ad~ 
karefientes, infecunda , & ttreU re- 
dtgert.p.9o\v.tS. 

O. 

Obic&ionet. -ProRefraclitntexradU 
tonta&Mf.*9. n. u 2. 3. 4. dtjfolnun- 
tnr.p. 32. n. u 2. 3. 4» Ctntrn dftm- 
clionem fnperfititi Atmojpharie*. p % 
7$. & 79* t. 3$. n. 1. 2. 3. diluuntur. 
p. 80.81. St. & 83. Contra einfitm fu- 
perfitiei tnm ttrrn concentricitatem. 
p. 84. tbtdem Rejpenfio. Contraipfiut 
txaltatitnem C deprefitontm. p. 84. 
C $f. Rejpondetur tbtdem , & p. 86. 
ntc^87% Contrtt AtmoJpharatUnftrit 
denfitatem,C Caligantis Raritatem. 
p. 87. Satufit ibidem , &p. 88- 89* & 
90. Contra angulum Refratlionu.p. 
102. Rejponfio. pag.103.1t4. Contra 
Mechanicaobfiruandtpraxin. p. tof. 
dtltttio.ib .adfincm. Contra Propor- 
tionem Ettipfcen.p. 114. ttf. rcjponfio 
ibidem, C p. 116. Contra TabuUrum 
tonfirntltoncm propter extentricitn- 
tcm Soiup. 116. Rejponfit tbidem. Ctf- 
tra iinea MquinoflUlit ReUitudtnc, 
fnbUto etittm Refratlionu C motttt 
ficnndiimpedimentt.p.i 27.128. Rt- 
Jpondttnr.p. 128. 129. 

Obliquitai idem tff quodinclinatie.p. 
20. n. 1. Radiorum ab vnt puntlo in 
tirtumferentiam aUapfornm \maior, f 
tft ob/iqnttst , q nt radins a Catheto 
intidentU remotitr. pag 21. tap. / r. 
rndiorum a dtuerfis diametriin idem 
tircnmferentut pnnclnm emijforum 
tbuqnuntmMitr,qnoaperpendicn- 
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UriperiphcrU, radiut rtmttttr.p. 
22, 1. 16. radiornm nb vno dUmttri 
puntlo in diuerfn peripherU emijfi. 
rnmmnitr tbliqnitm, quoaperpen- 
dtcnUri dUmetri radtm rcmotior. 
p. 23. c. 17. png. 24 &ty. tnp. 18. & 
Vitifitm,fi foris intrtrjiu ad vnnm 
dtametrt pnnclnm cocant. ibid. C p m 
26. CoroQ. 1. Cbordarum tn circuln 
ctntro vtcmtorum mtner , remotto- 
rnm maior ebliquitns.p. 26. 27. 1. 19* 
Obliquitat Sphara in caujfa eff , cur 
Refiafht integros dits antitiptt nt- 
quepoftfonat. pag. jo. n. f, Obliqui» 
t06 vna cum inaqualitateparaBe/t" 
rnmfaeit Vt Sol in Tropicittardiut 
trUtur atty occumbat, quamin JE- 
quatore. p. 97. e. 43. Maior Sphara) 
obltquitat generat maiortm tempo- 
ruanticipationem.p. 120. n. 9. 
Obferuatio ElUpfees, r, modit ficript* 

ttff.p.90. 
Obferuationes ESipfis.a p*17.vpfo adp» 
67. qutmodo inftitntnda. p 93. erro- 
res quipofiint etncnrrere t & quomt- 
do canendi. p. 94 Obferuatto Refra- 
clionuabfquecalcutopcr Eclipfcsaut 
oppofitiones Lunares.pag. 101. t.46. 
per ueram ortut ant occajtu noram, 

^^t*c^&^t^£9tf^M& a\t^t^t^$^9ff ^&£t^S^ifoUTw^f9let a^ 

Quadrantem Linearem , trtut tcta- 
futfy tempm,KorologiumHtthanicoi. 
p. 104. t.48' & p. 106. t. 49. vbittut 
accedit Quadrans horologiarim. 
Obuerfio Tubioptici intbferunnda RU 
lipfi, adchdrtamfitperpendscuUru. 

P-9S * 4. • 
Occafus. hiaxime refringit. pag. 27. 

tao. qmbm homimbm Sel oecumb*t % 

datt ^oogle 
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iato tempore quocunque cxglolo u r- 
reftriperjpiccre.p. ff.n.4. f 6. Sub 
ucafum & prtfcrttm folftttiatc ma- 
xime captartpotefiEUtpfijp 97-qui* 
Tardus efl tn defcenfu Sol in occafit 
Vero pofttus,totum elcuationU arcum 
quem fupra horizontem apparemer 
occupat,deletRifiac~ltoni.p.iof. 

OCs a fu $ SolU apparenj ncceffarttu fcittt 
ad Refiat}ionemplenariam.p.io6. 

Oculm. Infuperfictecoucxa Atmojph*' 
rapofittu. Solem fnpraplanumcon- 
tingh aUapfum , rcapit irrefijfivm. 
p.tS.concl. t. Intra pofitus % nfiattu. 
tb. concl. z.incentro Atmofph<er<e,tr- 
refiatlum. p. 19. conci 3. tntra At- 
mojphtram conftttutut,quomodo So 
iem contratlum vUeat tnZentthfa- 
rtzonte & tnter hstamh vagantem. 
p 34' & 3S- *$• quaitttr tundtm 
ajptciat diduilum fecundum aitttu- 
dtntmjnfia horizonttm t in Nadtr & 
inttrvtraque.tb. 

Oculus qutuu pecuiiarem eUipfmfufci- 
pit : vnde tot Elitpfej & Elltpfeondi- 
uerfie baftj tn fuperficte Atm*fph*ri- 
ca extflere oporttt , quot ocuIoj tn he- 
mtjphtrio Vapido coUocah efi pofii- 

bile p. f6. n.S-9* 

Cpicuro idemquodcoloratum. p.71. v. 
4.p.$8-<».2S.p. S9 <?90. 

Or » us. UAXtmt refrtngtt.pa.g 27. c.20. 
qutbm bomintbut Sol oriatur, ttmpd- 
redato, exglolo ttrrtftri inteUigere. 
pag ff. n. 4. f. 6. Subortumpr<efcr- 
Sim folfttttalem , opportuntfitma efi 
lUipfeoj captatio. p. 97. tardustfic 
ntm tUtc Sol exortcns. Solvere tn ho- 
rizontepofitut , id quofupra emtnct, 
Mefratltomdcbtt.p. iof. 
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Ortus SqIU apparent, ad Refraftioncnu 
picnartam cognttuntccjfartui.p. 106. 

P. 

Papyrus aiba Solem excipicnj fit fatft 
crafft , neaffcrcult fiundtu traltccnj 
Solis vnagtncm (fnt.tculM olfufcct* 
p 92. V u. 

Pii clia vndegignantur.p.40. v. 7. 

Parall addenda , vt habtatur plena 
Rrfiaflio.p. tot.ad finem. . 

Planum JEjuatorU Gnomonicejpefta" 
tnm , noefl omnU LitttudtnU cxpcrj. 
. p.tzS.V 129» 

AltitudtnU folarU fccundarium. pag. 2. 
n 10. p. $ n.tz. Sole extra horizon- 
tempofito,non efi planum Refiaclio- 
nU.pag. r. v.2y. ineodem poftto eftt 
p.S adfincm. p. 7. c. 4. pjg^g. c. to. 
p.u.v.6. 

LongitudmU foiarU primarium. pag. 2. 
n '9-P-i n - vntciiinterplanaton- 
gttudtnU cft planum RefrafttonU.p. 
f. v 31. p. 6.c.3.p.S.c. 7. 

LongitudtnU foUris fecttndarium. p. 2. 
n. tt p.3.n. 12. nuUttm SoletxtraZc- 
nithpofuocfi planum RcfiatttonU.fi 
f. V.31. p.6. c.3. Solein Zcntth tx- 
centrice pofito, vnum efi Rejratltc- 
nU p.g.c.g. 

Pianum RefratlionU quodnam. p*g.4» 
wf.7. 

RefraclionU foIarU quando & vli. vidc 9 
fiuperficiej RefratlionU JoIarU. cft 
fcmper & foiumplanum verttcaltj. 
p. f. p. 8' c. f. c. 6. c. 7.p. 9. c. 8. c. p. 

PlaiiQ verttc&lc altitudtnis folarU pri- 
marium quod^am. p.t.n. 6. 7.p 3. 
«, u.fcmptr & vbtquc efl planunu 

Refir a- 
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Jtefiattionis. p*g. f. verf.27. p*g. 6. 

t*p.3>p-8.t f p>9 *•*■ 
Vtrtttalt fttundum altttudtnem quod- 
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70. v. 6. Turbia\e.p. 76, & 71. infine 



.pag. 2. num. 12 pag. 3. num 12. 
femper ett planum Refiattionis. f. f. 
M.2g.p. 8-t. 6. 
Vifam Solis portiontm * non vif* diftin- 

guenj. p. /. n. 3. p. 2.n.u. 
Piuuia deeidens expurg*t acrtm * vi- 
ftofis exhalationibm , humettat & 
refitgerae, rortdisfy vaporibm im- 
pletihtnt Atmojpharam limpidam, 
ejr maiortm Soiis ESipfin trocrtat, 
p 72. Psrtes humtUores t? trudio- 
res Atmojphar* hebetisabluit. p 7}* 
V. 8. i» Crepuftulorum matertampa- 
rumpottsl. pag. 78. n. 14. rara tum- 
mtnus quart appareat, auaredenfa^ 
eminus, p. 8t. adfinem* 
Prxno&cnda. p. 1. 2. 3. c. 1. 
Proie&ioncs vmbrarum in lineat ho- 
rartmt quid patiantur a Refratttont.. 
p.fo.ft.f2.&f3.. 
Proportio. Refiattionum &temporum 
iis rejpondentium proportio eadenu. 
p ig.f 0. num. 4. Dcfcttw altitudi- 
nis ad Longitudinem Solu ratio.quo- 
modo inueniatur tam Geomeertee 
quam Arithmetite. p. ?f. e.42. 
Proportio fiderum ineer fe eadem tubi 
* aptrtura detegitur. p. gg. EUiptton-» 
& Refiatttonunu. p. 113. lmpugna- 
tur,f.ti4. & itf.propugnmtur.p.itf. 
&n4. 

^tugmentum & detrementum Vltpfeos 
nontitproporttonale Solis afienfioni 
- amt deftenfioni. pag. 97. t. 43.p^u6. 

*# r. 

Proprictatcs AtmofthmT* timptsU. f. 



Prothcoremata. pag. 4.f. 6. 7.8-9 10. a 
t.2.adit. 

Pionunciara fcu (flfita, tx tomnmni 
dottorum fententia,terta^j e xperien- 
tia, dtAtmofpharm conftitmiont. p. 
7 f. 76.77. & 71. 

Pu nfc um Intidenti* & Refiattionis.p. 
3. n. 13. Vnum tceh Solisq, punttunu 
tn Zenith pofitum a Refratttone tm- 
muntefl , taterm omntm fubtmcent. p. 
t6.n.i Omntaccelipunttarefimgun- 
tur. tb. ajfert. 1. 

Punftum extra cirtuium mjfumptunu 
in peripherta radtos mitttt obltquio- 
rts , qptofunt aCathetoincidentt* re- 
mottares. p. zt. e. tf. 

Sol in pumttis ALquwottiorum pofitus, 
tur dttlinart putetur. p. 4f. n. 9. p. 
f3> v.20. extra pofitmjn tUis apparet. 
p. f3. v 19. quibm Solvere appmreat 
in Mquinotttfpuntlo. p. 119.. n 4. 

Ornntacocltpuntta.prAttr Zenitb rcfia- 
ttionifunt obnaxta.p. 43. n. ualstor* 
funtiufto. tb. n. 2; 

Pun&a Soiis trta prmtipua , fumrnum, 
mtdtum, imum ; ortm & ottajm iUa- 
rum tam vtri qudm mppartntts , ad 
Refiattiont funt pranofttnda.p. 109. 
& pag 110. Quomodotenefieto Qua- 
drantis horologtartj tnuenimntur. p. 
iti. Soi in vntto extflens pur.tto, vi- 
fitur tnplurtmis refiattm. p. 118. & 
11 9. p. 120. n. 8. 



ologu 

So/t tamrefiatto qudm trre- 
X fracl* 
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fatlofubaltitudinteadem.p. tt.dic. 
i. Soltm in alteno loco nunquam ofien- 
ebt.pag fin.7. Quddrdns Aztmm- 
tbalUproobfcruandu Refrdtliombm. 
fmg. too. LtnearU dd Refrdtltonum 
obftrudttonemneteffkrtm. 104* t.4$» 
pag. 10 f. V. 12. Horotogturim CdUuti 
Vtcem fupptet, tn exhtbenda Refra. 
tlione. p. 106. iuuatad veramortm 
& occufm horam , tx loto SolU in Zo~ 
dtaeoexacleeognito trutndanu. pag. 
108. ortum & ottafum tam rerunu 
quam appartnttm ,fummi, mtdij & 
tnfimi SotU puntli- tognofttnda. p,ttt, 
. Magnitudinem SotU apparentem , e- 
imOg fuprahoriztnttm eUuattonenu 
ficundum puntlum fummunu, mt- 
dium aut imum,Uemjj Elltp/in, Qua- 
drant UntarU dtxttrrimi inuefit- 
gat. p. 112. c. ft. Quadrant boroto- 
giarim tdocte locum Sotit in Zodtaco. 
p.ut. 

Qatntitu RefrdcttenU, tstangulmti» 
fraftionU, d tinta rtfratlionis <f inci- 
dcntia intrd didpbdnum protratla-» 
tomprehenfm.p.20. c.i+.&p. gg.c.4f» 
Quantitas Refrdtlionis abfotuta & 
comparatd. tb. 

Obitquitdtis rddtoru ab vno puntloex- 
trinftcm affumpto, in diuerfd eirtti- 
ftrentUepuntldproietlorM.p.21. c. tf. 

ObliquitdtU radiorum dbvno eircum- 
fertnti* puntto in diutrfd didmetri 
cadtnttum p. 22. c.16. Qudntitdtin- 
ttindtionis rddiorttm dbvnodidme- 
tripuntlo, in diuerfaptripharU tir- 
euUriscddentium , p. zj. c. 17.&Z4, 
dtfyp.zf. c.ii.Qudtitatinclindtionis 
Chtrddmm circnU dd tircftmftrtn- 
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tidm.p.26 &zj. tUuationUfetark 
fupra honzjnttm iufiamatoris.p.*?. 
vtrfzf. 

Sotis rtfracle vifiiufid minor.p. j/. n. z. 
$ 4. iufid maior. tb n.z& f.trrefra- 
tle vtfi, naturalU p. 16. n 6. 

SoUs, ccelifyfolarU fluxu aqua-autequi 
curfu, ddgUbtfotdrU fupru hortzon- 
ttm emerftonem , rcBc acquirinotu 
pottit.p.fg.V. tf. 

QuantitdttmRefratlionU foldris certdm 
promtrt, tft angulum RefraclionUtu 
gradtbm &minutUtxprimtrt. p.too. 
quod habttur vtttx confttlU Rtfrd- 
ftienumTabulU , veltxmodU obfer- 
ttandiTjchonieU. ib & p.101. velex 
cognita fuperficiei Atmofphdricd dU 
tUudint. ib. Vtl ttrtim & fdciUm tx 
drcu circuti verticdlU inter verunu 
& dppdrtnttmSolU iocum inttrcepto, 
per quadratem fub verumortmaut 
occafus puntlum cognito. p. 10 f. aut 
per hprotogium Mechanicum tj qua- 
drantcm horotogiarium fub appare- 
temortum aut occafum.pag. 106. c, 
49. qud etiam pcr catculum ajfequc» 
rU. P.107.& 10 S. 

QuantUatem SotU apparentem,eiuftte<fc 
fupra Horizontem eUuationem fecun- 
dum fummum , infimum & medium 
puntlum obftrudre.pjiz. c. ft, 

Quantitdtem RefrdtlionU dimerfit modu 
eruere dddifcts ac.fz. vftyddc. ff. 
vide RtfratlU), Quantitd* crafitciei 
pldni /EqudtorU GnomonUe fpcttati, 
stqudt dtametrnm terrse. pdg. 129. 
vtrf.t. 

QnantitM *rcm Refrdtlioni foUtri ro- 

$ondtn~ 
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fpondentis, inoppofttMcat/ipUgMdu- 
p/iCMtur.p. 130 131. conc.2. &}. 
fL 

Ridiusrc&us, crcflus, & direclm di- 
fimguuntur. 

R ctus preprieefl idem quirefiiU- 
nem,oppomiurq, curuofcu obUquo p. 
i. n. 4. & dtutditur in rMdium Inci' 
denttt.p. 3.n 13 pag. 17 n.i. pMg. ig. 
conc. t.& 2.V 17. & 18. p 19. conc. 
3-p. 20. n. i.p. 30. u 6. &c. Refi-Mclio- 
ni*.p.}.n. 13. p.+. v.j.p. ig. conc.t. 
V. 22 conc 2. v.vli Cc. Rcfiextonis. 
p. lo.n. 2. p. 83. v. vtt. Ercclum & di- 
nllum. vidclocacitMtM. 
Erc&us oppomtur inchnato,p. 17. n. u 
p. 18. conc.i.v.34 p.2o.n. 1. (sr dtcitnr 
quaJoj, perpedicuUris feu Cathctm 
mhfolute vt pafitm efi videreinLemM* 
tu. quadocy Cathetm Ineideti*,p. 21. 
€. 2f. cum videUcet apunclo vifibiU 
in fuperfictem rcfiaflortaercfltu ac- 
€tdit. quandoq ? PcrpendtcttUris Re- 
fiafltonis ; fcd tunc cTi pottm linetu 
quamradtm.p.3.n. 13.^.4.^.3 p.t 8. 
concl.2 Dtrcclwf tg eoncf.omnue- 
mmdtrcclm cflcrccltu ,fcdnon con- 
tra. nam 

Dirc&u* opponiturRefiaflo fcu Reficxo. 
p.2 n.13 p 13 cofJC 3 tyc.conflaturor- 
dinarte cx radio inctdentiaercflo , & 
co qut a puntlo incidentne in mcdium 
rcfiingens progreffiutpficontinuatttr 
abj^j vllo Mngulo.vt cx locis citMtis fk. 
tisltquet. Altudctiacfl Radtmrcfi* f 
p. 1 n.4. altud Radius aditnca aUqua 
aut fupcrfictcm rcttus ;p. tj.n 1. p. 18. 
conc.2. v. 34 &papm tUic rcflu efi 
idtmquodrcfitUnenm , hicquodcre- 
Qumj iQic rcflttudo appcUat radtum, 
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htc incidentUm, &e. Konnunqua tM- 
mcnpro eodem fumuntur Reclum & 
ereclum p. 29. v.3. &e. 

Radiuslnclinatut preprie, csiconiun- 
cliu cum potentia fuperfictcm fccandi 
ad qnamtnclinatur. p.20 v c.p.32. 
Ad 3. &fcmper intcr ereclum atqtse 
contingentcm inccdit. Namfi ereclus 
efi,Um non incltnatur, fi contit?^it,iu 
omnino iacct.p. 30.^.3. &p.3t. ad^. 
&c vidc Incltnatio.obltquttas ,&c t 

Ra di j ab vnopunfio indtuerfa penphe- 
ritpunclM CMdentes^quosfacUnt in- 
clinMtionisMmulos.p. 21. c tf. ca- 
retcskvMriUtndiMmetro,MutexcrM 
circuUtm affumptis , in vnii eireum- 
ferentue. p. 22. c. 16. & in CorolL ab 
vno dUmetri in vmtim peripharia*. 
p. 23. €. 17. f 24. r. i8»q*orumobU- 
qutJUmus efi , qutaddtamctrum r#- 
clus.p. 26. CoroU. 2. 

Radius folaris dtrefim quMndo , p. 
t3.nonrefiingitur.p. 17. c. 13. n. i.p. 
2o.n.i. 

Rcfra&us quando,p. 3. n. 13. quu.mfisl. 
v- 17. pMg. 4. v. 1. venic tantum mB 
obliqua incidentia p.17. c 13 n.i ma~ 
xime obliquus tn honzonte fenfibtU % 
ideoj; refiafforum maximm p. 27» 

. C20. defignat Solt rcfiafie vtfo locum. 
p. 33. c. 22. &c. tmgitur a colortbm 
AtmojfhtrA.p. 71. v. f. p. 72.adtni- 
tium. ey pafiim. Trans Vaporestna 
oppoftta iucenti&refiaflofidertpU- 
gam eueclm , dupUcat Refiafiionis 
quantitatem. pag. 130. 131. concluf 
2. & 3. conum terra" vmbrofum , ra- 
dtos etufdem Jideris tam dtrcclos 
quam refiaclos fecat, tbid. concl.4. 
B/ per hoc vmlram terr* dt/uit, 
X 2 Lunam- 
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Lunamj. eclipCatam celoribm tetrit 
deformat, & firtuoloA quorttndam o m 
ptr.toncs damnat. tb. concl. f.6.7. 
Inctdenrtavcltnctdens. pag. f.num /j. 
Vtde Inctdentid, incltnatio , Linc&j, 

&c. 

Tangem purc Atmofphsrram, nihil 
refringitur. pag. $0. cap n. preprte 
non tncltnstur ad Spharam , fcd cft 
termtnm radsorum incitnatirum. p. 
ll. ad $. 

Ra 1 efadio, ampltat locum corporis rd- 
refatli.p.Sf. 86. & 87>fitnetantum 
catorts , fcdettam trachonc & mctu 
vacut p. Sf. *dz.&p 86 n.6.&7. 
Modm rarefatltenem tntroductndt, 
C mcnfttrandt. th. 

Kirma/taeslparttum rarefafiarum 
continuatarum ; alta dtffobttarum. 
Jlla claritate & pcrjpicuttatcm dta- 
pham augct , h*c tmminutt. jag. $s. 
$9» & 90. 

KtCgutxaltquotinquircndM» magni. 
tudo terrtaddtfianttam Ttrmamcn- 
tifinfibilisfit nec ne pag. 4f. dtc» & 
+6 dtc. z 3.4 f 6, 

Rcflcxio & Kdxz6t\ofibivictfiimfuc- 
ccdunt.p fo.n. 2. Vt fe hatct Sol re- 
flexm a fpecuio , ad idem,fimulacbri 
fui multipltcattonts ; ita refratlm in 
vaporibm, ad eofdcm.pag. f6. n. g. 
& 9.fit ctta a profundo corporis contt- 
nuatt.p. Sj.adfin.p.8oji. f.p. 82.V.22. 

R.efradioccelcftis aceisbtommbm coels 
puntlisfiuiucidisfiue obfcuris, cunu 
in Vapores radiatterint. p. 16. & 17. 
aff. 1. 2. £. Ftt ab alsqua vtfiktiis 
puntli tn fuperficiem ^ttmojphara 
terr* conccntric* incidentia.pag. 17, 
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num. t. 2 4. f. AdUneam perpen» 
dtcutarem. p«g. ig. concli. ty 2.de- 
finuur. pag.20. c. 14- p- *9 cap. 21. 
arg. t. reautrtt fuperfictcm corpori 
refhngentt coiunclam.p.32. ad 2. & 
radtum inctdentia > fecantem poten- 
tta.tb. etm quantita* cs~l angulm Re- 
fiatltonis. p. 24. c, 14. &p. 99- c 4f. 
affictt fingula patentis caeupunclaj, 
prtter Zcntth. cadem exaltat plm im- 
Jio. qtttd tn ctrculos cah pofitt , tjcp. 
4i & 44 c. 27.fidera m altena loca 
C aUttHdtncmcollocae. p.44. & 4f. 
c. 2S. difiamtac eorundcmtntcr Jc & 
hortzontem abbreuiat. tb. amplttu- 
dtnem ortsuam '& occiduam auget , 
& minutt. tb. Qua Phanomenacatte- 
Itftta afferatttrncolis.p. ff. c.jo.de- 
btlttat lucem & colorem.p S7. obtecl. 
4. colortbmaltenis infictt corpora rc- 
fiacla.p.71 v sp.72.*v. 6.p. 91.V.I+. 
p.tli.concl.6. & altbifafitm. 
Rctradio Solis vntformis infenfibi'iu 
p. t$. c. 12. conct. 1. Dtfiormntnfen- 
fibi/is.p. /4. c. 12. concl. 2. Dtfformis 
fenfibtlis. p. tf. c. t7 conc.z.fit in So- 
lis dtmenfiombm qu<* taccnt tnplanit 
verttcaltbut , qualcs funt altitudtnis 
& fecundum attttudtnem. c. 12. toto* 
In Longxtudtnis dimenfiomb* aut nui- 
la % aut infinfibttis fit. p. 16 n. /. 2. f. 
Maxtma inortu & occafu. p.27.e.2o. 
Termtnm Refrailtonis maxim* ett 
radtm Refiatlionis ad verticalenu 
Uneam rcttm, non autem horizon ap- 
parrensper fe. r. 28. Mtntma in Ze- 
ntth & Nadsr. tb. medta inter hori- 
zontem & tlU. tb. Maior d vaportbm 
bumttjortbw.p. 28. t • 20. Et quia fit 
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adUttcam ptrpendieutarem , idcirce 
Jolcm exaitar.p. c. 22. dtes ab ertn 
std ortum ,ah occafu ad occafum pre - 
Jucit ; vft & arcm dturnos ; contra 
ttoclnrnos corriptt.o. 49. n. 1. (? 4. 

. tndtese meridiano difiretos mhtl pe- 
teft. tb n. 2.&i. quidpofitttnijoraa, 
vmhas gnomonum , mtcmpora fub 
8yh*raquanU, inhoroiogiafciothe- 
nca, Qvadrantts, Cyitndros ,Verti- 
eaiis,&c. a pag. 49 *d ss.fnb ortum 
& occa r um transfcrt vmbrae m h- 
ntM boraria* aiicna*. p //. diccnde 
3. & 4. ln gradibm & mtnuiu qtfo ■ 
wodocognofcatnr p.too &toi.pcr E- 
ehpftnUtntHorizentaltmcentraUm 
nhfi g e*lenloacquiritnr p.tot & 102. 
Angnlm Reftaftionis foiarieidcmeff 
fcn/u , eum eo , qncm in ocntofacit Li- 
rte* reftafta , ty r*dius a punfto vifi- 
hii trreftafte aUapfm , Vei ( quodeo- 
dem reeidtt J enm aren Vertteaiis cir 
cnli intervernm & apparentcm Soiit 
kcumintcrccpto p. 102. 103.104 tof. 
Xfft.tftto SoJis non plenana ex vcraor- 
tsts ast occafm hora ernitur abfqutj 
CAicnlo.p. tor, Plenari* ex apparen- 
Usp.106 c~49P.uo. Defcnpttov- 
trtufqnc. ibtd. Eiicttnr factHtme ex 
pr.tuta altqua EBipfi cnm fna R-fta- 

■ fftontccrtohaht* p.tti c. f2. Soiie 
H. ftttUioncm opc AnaicmmtttU v*- 
r. a modn gcomctrtcufaciUime indd- 
g.irc. apag. i2i,Vfquc*dp*g.t2& 

S. 

$jp«>nm mnnificcmtfimi CenJiterit 
Dct admirabniter eiucet ex Msfta- 
Hio>ic.p.;4**> 10. 
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S:Aiocommnms plani aticnim tum* 

Soie tfl eircuim.p. 1 n. 3, 
fUni ntienim enm circulo jotari , esl U- 

nea.p.t.n.j. 
PJantverticatie eum eirenlo folari , eft 

Seiis Aitttndo , veiprimaria , vel fe- 

cnndarU, tjcoj. dtamcter vctch^rja 

diametro minor.pag. 1. nnm. j.p. 2. 

nxm. 10. 

Piani Longitndinie enm circnlo foiari, 

cfiSoiis Longitndo p.tjt.gp.2 n.ir. 
planornm vtrttcaltnm tnter fe,efl itnea 

Vertieaiu p. 7. r.* qttande congruat 

cumtommnniommumpUnorum al- 

titudmis feft.one p. 10 v. 24- 
PUnorH fccunJariorn attttndtnie qt*e. 

p. 7. c. 4 factt angnlnm tnm Verti- 

cait iinca aqnaiem aitkndtni Sohs fu - 

pra horizonttm. tb. caJit extra cen- 

trnm terra>. tbidcm. 
Sc 6t • o Hortzontis &paratieii * Sote de • 

ftrtpti, cfivcrm Solisin Hori~ortt*_> 

locm, fnb tlioparaBeto.p. 117. c. s 3. v. 

14. Apparens Soiis in horizjente loats, 

cft/eclto Uortzontis & Verttcalu Cir- 

tnliqunmSoltnftdet, &e*ob. ctrctofi- 

nenu. 

JtquatorU tnm Horizonte (cclto cflli- 

nc* AZqwnofttatisipuKclts vcriortm 

&otcafm terminata.p. tzj.c.fv. 
Scmidrmueter SoH* tnfcrtor rtftttfln 

minor *pparct , quam fupcnor iti- 
. eicmrefiatla.p.in verf.if. Tcr» 

t4 ad Soiis. Tcrrtt ad fcmtdtame- 

trum Ececntrte: Sois. Terr^cTi mtt- 

hartorurn Germameornm f6o. pag. 

101 adfincm. 
Semtdtameter Ecccntrici Solu eft mit- 

ttr.frmmn.ju». ^ byGoogIe 
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SUcrt, Vt Soirefiihguntur p.17 affcrt. 
z p.t$Z-C fj. maltena tocaJransfe- 
•runtur Refraclione.f.44. n.t.aitttu- 
iinem veram fupra horizouttmnunt 

l quam ofiendunt. tb. n. z. ttuando tn* 
horizonte apparcnt^funt tnfra eunde. 

1 p. 4/. n.2 quandotn honzonte fum , 

. espparent,fupraeundem. tb. n. 4. di- 
ftantia vifa duorum fiderum ineode 

, vertttalt iatentium , minor appar.et 
quam efr. ib. n. f. in horizontt fitaj, 
dtfianttam vtram & apparetem fen- 
fuinon mutant : tb. n.6. neque am 
ptttudsnem in Sphara recla. n. 7. fed 
inobliqua. n. g. hinc fit vtSol tn JE~ 
quinotliudectsnarecredatur. n. & 
fidera horizoutemfimut ftringenttdu 
pim a fk dtftarejquam rjt vtrjt dtfiet, 
aut fitpra eundem dtfiare putentur. 
ib. duo veltriafidera sn verttcahbut 
eirculu vicmis dtfferentes attttudi- 

i JJo%£^$fj • 0^ ^^^^^^^ O^0& fff £t ttt&0^f f$£f 

plm*quotonutrgunt.p. 46. num. 110. 

^^ttf^om u^&i-9$ 1T . f^aft % 0 f ft09* f$ff (o^-* 

dem hortzonti victna tonfpicatut 
arbttretur difcefitjfe ftcundumtati- 
tudinem ,cum tonfedtrint fecundum 
aititudintm.ibidborealia turincti- 
matie feptentrtonaltbm Jtbito plut 
vcrgantinboream.pag.il. num.?, 
pccumbuntfuprahorizontemconfti- 
tuta; oriuntur jintequam antipodi- 
bus occumbunt, eyc.pag. ff. num. z. 
Siderum inuefiigata per tubum in- 
ttr fe proportio. pag. 99. Tladtnu 
qua Solit Refiailio , a Sole ad eculum 
vfq r p.t^z. n.i.ey*. 
Sol. Vtfa SoUs portio appartt Circulus. 
pag. 1. num, t. pag. z. num. iz. feUto 



Sotie cum plano vifitm portiontm % 
non vtfa dirtmente communie , eft 
Circuim,p. t. n. $.p.z. n. 12. Htcctr- 
tulm efb Conifelaru hafit.pag r. ».4. 
ConmSoluradtofm. pag. t. r.nm.4. 
lAltttudo Solis prtmarta. pag. t. n.7. 
p. z. n. 12 

longitudo primaria Soiif p t. n. o. 

Soltn Zentfh , extra , in norizonte quo- 
modo (7 fecundum qnalta plar.a re- 
fitngatur. acap.i. vfque adcap tt. 
jecundumquoj ctrtuios. p. tz. /j. n /, 

Z.Z.4 f. 

Dimenfio Soiis quid. pag 13.ctp.12. qua- 
iu (fquotuplex tb. fecundum quam 
Soi refrmgatur^ feu verttcatu ,feu 
medtm . fiuthonzontatu. p. /j 14- tf. 
16. rap. tz. Refrtngitur Sol tn iit So- 
iis dimenfiombus , /jntt funtplanorum 
-Vtrttcalium m ctreuio Soiie fitltones. 
cap tz. toto. SolHorizontalU maxu 
matfulit Refiaeltonej.p.27. C4p. 20. 
ptueitffio exaltaeur, ey quare.p.H. 
*ap. zz. etm locmiactt tn radtore* 
fiaclo. ib/d. quomodo fe ad ocuiuba- 
beat Sol quodadfiguramattinet, in 
a-mnt <alt ioco.pag. 34. & lf- cap. zt. 
fecundum altitudtntm deficit. tbtd. 
fecundum altttudincm txcrtfcitpag. 
36. tap. z$. num. f ccelo conftanter 
ftrenopUu elhpttttu fit ,quam ncbulo - 
fo. ty quart. p. 42. v. /4. cur in JE- 
juinoeltis conftituttu, dectinarepm- 
tetur.pag 4f.n.p. cur w Horizonte 
maior iudtectur.p 4j.n.z. ex EOipfi 
Spharicm probatur. p. ff. n. $. EUi- 
pticm quibus bominibm fimut t & pius 
OMtmtnus appartat.pag. ff.& fS.sl 
num. 4. adftneno. iuxta borizontenu 

flare 
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ftaft vidttur.p. 79. V. ifnpra quam 
tnfraptmcontrahttur. tb.ff.Demunu 
& pag.6o.n : 1. Solintqum, tacera'm 9 
&c p, 63. v. tf. Soluprodromm cxo 
ttcm. tb. v 1$. Selis Excentrtcitae tu- 
bt opttct beneficto imttftigaUlu. pag. 

99- 

Solis diamtttr toniinct miUiaria Ger- 
manica*, 9460. pag. 104. verf. 1. 
Soiif cum Hortzonte tamverm quam 
apparens cotatlfu.pagtnas 10 <*p. j: 
dc Solep*fitm tn toto oftrt piurain- 
ttenies , altbi in Indice fujjfstme inM- 
cattu. 

Spharr» rtttajnplcnituniu horizontali- 
bm, cofiam facit Refratlionu Solarie 
& Lunaris abfq 3 <alculo indaganda. 
p.tot.& 102x^46. 

ln Splirra feu Xctla ,ftuX)Uiqua ,/tut, 
Tar*Uela,qmdpaptt Refratttojn He- 
rologta folarta , m loca Sotuper vm- 
Irae oftenja , in tmeashorarim , am- 
plitudinet.in dits & borae, &c. pra- 
tcr atta multa loca, explitatum inut- 
nits.p.fo. fi.i2.f}*& f4.vtdi.p.u. 
num.i. 

Sph*ra ftcllata t an diftantiam a tertaa 
habeatomni fenfufupcrtoremnecne, 
quomodo tndagetur. p. +7. & 4S- 

Setox. vide ftdera. SteUarum tremor 
eibtdemquod Scint»llatio,# proue* 
mtd folo vaporum tnttrtttrfu.p. 4*. 
/. confirmata esl;&f. 132. v.4. 

Su pcrfkics centca fiidrie coni. p. 1, n. 4. 

p. 2. n. t2. 
Refratlionuqtue pq. 4>verf.7. titfmb- 
icQttm puntlt vfibtlu , refracltonv, 



t x: 

vifortj ty knt*ftrptnmt*ia¥U:pJh 
num.i. • 
RefratltonisfilarueH fulietlmm centri 
terra. p. 4. n. 2 venttcu conifilatu. 
ib. n.z radij incidentia.p. r. ».4 
nea refraftionu. ib. n. f. iinut verti* 
calie , tbid. num. 6. ftmptr cfi fla- 
numaliquodverticatts.p. f.n.y* 

Super ficies ILtfringens. pag. 3. num. t$. 
pag. 4. verf 4. Eft humtlu, pag.19. 
Coroll.i.quando& quart.fag. 76. 
num.S.CTc. 

^ilta eTt <xmemel)chonu miSsar. ger- 
man. n.pag. 74. IoannuKepiert^ 
mtdtum , CT in vsptm<adtt. pag. 74* 
& 7f. fuptrficies hac femper esl % p, 
76 num.4. auiorcfiordtnarieveutie 
& nuhbm. ibtd. nmm*. f. tftcxtr*- 
mitaa aeru quem hamrimm. *W. 
nnm 7. %.& Q. &pag rr.mtmuo. 
nonfinitur cum teptdo aereasttjum- 
mis monttum iugis. ib. num. 12.. 13. 
ad Crepufcukrum fummttatemvon 
pertingit- tbid, num. t4.*btecltones, 
hanc Atmofphara fuperfieicm » afu - 
periore aere non difcerni , ideofo nul- 
lame]ftx.pag.7t 1 & 79- tap.36.pe- 
rimetri ^Elltpttci conctfto, & Elltpfeos 
jetqut sXtfratltonu extlttaf fuperfi* 
<iem Atmojpartcam tanquam ina- 
ncm , redarguunt. pag 79* & vultn- 
tur omma abfque ipfd defendtpojfi^. 
ibtdem. Rejfron/io adobuEltor.es , a 
fag. So. Vfqne ad 24- Ham Vttellto 
&r Alhazen dfttntlam fuperfictenu 
fasis agnofcmnt. pag. $0. num. 1. fed 
in appltuttione fila a nobis difcre- 
fant. QuodaMtcm mmvtdtaturU' 
I 4 tadt- 
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4a Jifcretio , blnc von feqnitttr tttam 
non effij. ih'd. num. z. Vapidtu aer 
h purofuperficie pccniiarijecernitMr, 

. pag* Su nnm. pag % $2. inttio. tfi» 

. nuofts EUtpfcos iacunit , fuptrfictrs 
^tmojph.ertca non cucrtitttr. p. g2. 

. Extlttas EHipfeos atqtte Rtfratiionu 
fatis dtfendttur acris rarttate, ta- 
tnetfi maneat fitperficies dftm^icu. 
ifidtm. Tametjiprobaltlifttmtim fit, 
Juperficiem Atmcjfh^ricam a fnpe- 
rtore auradifcretamcjfL», nihtlomi- 
vk4 tamtn id ad rcfraBtonem non cfr 
fimpliciter ntccffanum , fed fuffictt 
*quiualens quadam difttntlio , qua- 

- lem rtpertmm in vttrit vndttlaoit. 

. v inCrtftaQofibru infccla. ficut onim* 

• Xtflexio mediorttm difcrettmsemex 
nectftitate non cxigit; ita nequc %c- 
fiatlto pag. $i Superfieies hteceft 
terrtadfenjum erdtnarte coneentri- 
€*. pag. $4* in Rejponjtone. ad quam 
ttppropinquat condenfattone , refugit 

> rarefatlione idto j, minortm tbi lo~ 
tum, htc maiortm oecupat.pag. #/. 
Vtie Jititudo. AtmojpbartL 

T. 

Tcroput. Quomodo fe hahem ex Re- 
ftaeltone,ctrca dtes, hora* horo/ogta, 
amtcipattonem^ & poftpofittone % &c. 
<vtde Cap.29. a fi.49.ad ff. Solqz*~ 
ttdie Elitpttcm quottdterefiacliu fit- 
perfictes refiiugetts femper extftie, vt 
& etw ctrput. Quande captantLu 
Eliipfis. pag. 97. cap 4/. Rtfiatho- 
ni refjondtns cognofctre^* f a vtro 
oxcafit ai apparcntem^ ex cojfr IU~ 
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.jrt&ionem elicere vtl QftaJrantc* 
vel caiculo. pag. toS 107.10*. tdem* 
tcmpm in mtnnta JEquatoru redn* 
eertj.pag. 106. & toj. Mara qu* a 
puntit aitcutmfoiaris fummt , mtdij 
feu tmi, vero occubttu ad apparrn- 
tenu , intercedtt, esl Tempm Rcjrw 
tlioni plenaria tHim p-tncfi rcf?->n- 
dcns. pag. tcf. verf g, ncc ex VO 
puntlo m altud efl traJtftdendttnu* 
pag. tio. Temporit antictpatto m.%- 
ior , quo Snhxra olliqutor. p.vg tzo. 
num.9. Tcmptu antictDattim co^vo^ 
fcertj pag. 124. CoroH 6.& eo R*- 
fiatlionem & alta multa c/icer^ 
Vtdetotum CAp.44. 

Terminus. H?&ac}ionu maxim* eft 
Horizon fenfikilis ordinjrit & per 
axcidens ; per fe radtm rtfiutliorft \ 
ad vtrticalem lineam retlm, etiam 
in a'to confiftens. pagina 27,2$+ 
cap.20. 

Kadtorum inclinatormm vltimm ter- 
mi.im cttradtm comtngenti*.p.$2. 

Tradttorrs Optici *d Refraftioncm* 
agnofcunt pleriqnc in mtdiu dtutr*. 
fis fuptrficxm aefrtngentem p*g ? . 
num. 1$ pag 4. v 4. p 76. n*m. 3. 
p*tg So mtm. 1. dttnde R 'dtorumad 
illamfifperfictem inclmationcm. 
Zg. num.3 Vartahlcm A*mofjh e * 
d rerr* dtjlanttam. pag $o. num. 4, 
pagin. 76. & 77. num. g 9. 10. &c. 
1 Corpm reftmgens faciunt acrtm. fK 
76 num. 7. g. 0. &C. Videntur ali- 
f«t fuperfic/cm difcrctam rtpudiare. 
f.lS**.t.p i9. f. Xandem p $0. n. t. 
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A/hazen peptrficte* Refiingenrt' difiin- 
clafactt veitn atrt ad concauu Lttntt, 
p.7g.n.L& p So.tLJ. vtiin vapori- 
bm ad Hortzonttm. p. St . *>. 2o.tdtm 
dottt Vncllio. tbid. Necdtffenttt Tjcho 
Brahe,p.74.& loan. Kepierm ean- 
dcm ocuks afpetlabtlem afjertt.p if, 
V.L&2* Tradiderunt Refratltonum 
Tabuiat,fed iubrtcae. p. too. 
T e mor Solis , p 66. tirtafintm. p. 71. 
V. ij. totm fapeSol concutitur. tbtd, 
vnde proutmat.p. $4. tirta.fintnu, 
&c. 

Tubus opticus. Aptm adobfcruandum 
-1 Soiem.p.91 &c. Iufia ttm ad Soltm 
tranfmttttndum dtduclio tunt efb, 
quando imago SolU tncbartam dedu» 
tla, mundamin pertmttropracifiom 
nem txhihterit. quem nimis vtlpa- 
rum aperttu confundtt .nubiscandi- 
d* mcdo & pltrafyflauo vti Cttruleo 
colort vttiat. p.93. v. u.Hjtmtla- 
xandm, afiatt contrahendm. tb. v* 
20. &p. 9%. Dtfiantta cbarta a tubo 
mator rxatore , mtnor mtnorempr*m 
fintat Solu fpectcm. ib v. 26. Vttra^ 
tubo malc tndtta vitiantfiguram So- 
iit.p. 94. idemobiefium tubo vtcmH 
tiartorem & fortiore /peciem comtt 
ttt, quam remotum ; & didutltonem 
tubt longiorcm dtfidtrat quam tllud, 
p. 98. Dtdutlio tubi vtl contratlto, 
admotto vti rtmotio a charta , com- 
pcnfatSolis elongationem a tcrra,&t, 
tb. Confupo ftmuiachri % ofiendit a- 
perturam tubt non tfft proporttoni- 
tatamdtfiantiaobtetlt. tb- v.i+.quo- 
modo tmtndanda. ib, obtetla qutbm 
mundstcr tranfmtttendts vntta tmbi 
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aptrturafuffitit, fuam inttrftfro* 
portiontm vifuaitm offcrunt. p, qg, 
& 99. Siderum a terra diftanttam 
ftnfu dtfftrtnttm prodtt. tb. Hemo- 
tentritat coelt Moltttonct tutrttt.ib, 
fiabtitt exetntrttat. ib. Stdera qua 
matortm tubt didutliontm txigunt, 
funtttrris vicimor* ; oua minortm 
funt rtmottora. tb. Excentrtcttas So- 
iis, tuboinutfitgabiiis, tb. 
Tycho Brahc. Tjchouit Braht deRe- 
. fratliontbmdoclrinaprobabt/kfjp.^. 

t, 22. Atmvjpharaaltttudmem , tum 
. Crepufciti eerminae.p. 74. Aerem ai 
luna Spharamextcnuat. f. 7S, c. 16, 
n. u Tabulas RefiatHonum tondtdtt % 
modos tafdtm obftruandi propofutt, 
p. ioo, utL Anguium Refracltonis non 
tn atrt , fed otuio termmat. pag. 10$, 
. _ ... 

■ V. \ 
Vaporet. Hnrniits pim refringunt, p if. 
iap 2 0. rortdi, ttnuts , ptUutidt, &t, 
pt funtrefratltui 9 quam ttrrtt ficct, 
fumtdt,&t.p. 42. tnquafitont, ln- 
tercurfu fuo Solttrcmore , fleUis fctn- 
ttUattonem procreant. ib jf . Confir- 
mata efi. variabtitm habene a ttrra 
. dtfianttam. p.30 n 4. AhaatcLaha 
tempcrits , denfiraf , fuptrfictcs,&c. 
Solem ftfktt, fupra plm quam infia* 
toartlat, &t. p. xg. quo plurcs funt 
vaports , hoc mtnor ordtnarti Solit 
. tontratlio. p. dr.tnfint. Vtntos gt+ 
ntrant. p. 66. v LttnguntSokm,td- 
eoL i colort Soits tudtciumftrri vo~ 
test de vaportbm & cceli tempertc», 
f 71 &72. aitimplerumqjafccnaue 
X f qunm 
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quam nuhs.f. i%. in olitB.3. VaporH 
§n nubts , & nubiu tn Vaports muta- 
tto.ibjxhalatt nancifeuntur fuperfi- 
tiiptculiart p.Si.n.^. idLexfenten. 
tia etiamViteUionis at^Amazeni,qui 
fuptrficttm hanc diftnguut, ab dere^. 
$b. Ttrr* vbif, aqualtter incumbut 
ordinarie, in cltmate falttmtodtm, 
ntfy fpifitores autaltiorts funtinho- 
rtzonte.quam fub Ztnitbj licet altter 
appartat. ib. 

Venti. Ex Vaportbmgenerari videntur. 
p. 66. V. u. tb. v. 2$. p. 6*. ab aere di- 
fcretifunt , fed vifum dtfcrttiofugit. 
p. go. n. i. 

Vcrtcx Conifolaris t p.i.n.a p.z.n.u.in- 
eft planoRefrafttonis.p +.n.i.coincidit 
cum punfto oculi vifirio.ib. deeo paf- 
fimfitmentioa p.*.ad tt. vftL. eom- 
nsunis refto & euerfo Sotis cenoJp.tti. 
tap.su 

Vcrtcx idem quodZenith. quid Solin co 
faciat, &c. vide Zenitb. 

Vcrticalis circulus femper & film lotU 
Solis tam verum quam apparentem 
defignat. p. tof. /. Arem. &.Quia. 
pajftmtfo intotoopere. arcufuomcn- 
furat Refraftionem. ib. &altaopaf- 
fim.peripfum folum & ftmptrplanu 
Refiafttonum eocleftiumtraducitur. 
p.f. p $. C T.6 j.p.g C8X.9.&C. 

Verticalis verus , cum circulo Longitu- 
dinis primario quando coincidat.p. 
n.m.t» 

Vitra quomodo rcfiingant.p. $6. a+p. 
37- 38- 39' & 4°- cap.if. quomodo irs 
Tubum Opticum reftefint tnfercnda. 

C.4f. 
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Vmbrje Gnomonica quomodotx Refra- 
ftione in alienat horarum /ineaf, & 
fallaecsZaJiMfiioeos detorqueantur. 
p.yo. £t,£L£LT±± Sinuoft ElUpfcos 
rccejfm , Vtrum exiftant ab Vmbraj 
opaci corporis interieftt, anaveraa 

■ Rtfraftiontf.6£tL& 61. Vtftigiunu 
vmbr* in JEquinoftio ab apice fltli 
proitftum curuiieft.p 117. 128. Vm- 
bra ttrrte a radsis Solaribm refiaftis 
fccatur.p. tto. concl. t_, Et totm qtea.fi 
ipfius conus ab ipfis peruadttur. p.131. 
concl. ±. Hinctjmulto magis Lututm 
Ecitpfatam per totum maltgno qmoda 
lumine injpergunt , quod vmbr<e tcr- > 
renamixtum , atq 7 per vapores in 0- 
culos regrcjfitm , tetros ipfiut colores 
tfficit. non autem fiftttim cirea Lu- 
nam halttm t aut jplcndor naturainfi- 
tm.ib.concl. s.6.7* 

\ r ndar feutraftm quidamvitrisahuue 
peUucidis corportbm tmmtrfi Refia- 
fttonis tenorem immutant cateris 9- 
mnibmpartbm.p. So.vm 

Z. 

Ztnith.p. LtL nunquam refiingitur. p. 
ULill Solin Zentth p.ii.conc.t.2 ex- 
tr/i Zenith.p. 14 conc.z.p.16. n 1. pnr ■ 
tes Solis a Zenith remotiores, acctditt 
obliquim in Atmofph/eram p. 14 eonc. 
2 htnc dtfformis Solis refrjtttio. p.tr. 
verfj.p^ 14. c. 22. p. ? f n . i Zentth 
efi/tberum ab omni Refrafttonistn- 
iuria.pag.4t. num. l Locum de- 
litum rttintt. pag. 4+ t num. l&2. 
Vidt Locm Solis. 

Zodia- 
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Zodiaeui. Zottu Solit inZoditcooflen- gnito Refr4clionem &*&4trmrtM 

fm db vmtris. p. T2.& H- num. 7. p4g m.corolL i cor. $. p4g. 12$ co- 

tocum SolU in Zodi4CosnHefltg4re. roD. f. pag. 12 j. coroll. __ de Zoitaco 

pag. i2i.coroU.L. p4g.t2? ceroU j± pafonu in toto operc» oeturrit MPMM 

toroUi. Ex loco Solu sn Zodutco co tto. 
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